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ROCHESTER. 


S team . 
Road Rotlers & actors. 


1108 


& CO. 3 
Y ARROW * “GusSaoWw. 
PASSENGER AND CARGO STEAMERS, 


SHALLOW DRAFT VESSELS. 





umford, J td., 


¥ e 
CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY aND WaRz OFFICE Lists. 
BNGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 
See advertisement pages 24 and 25. 


PATENT WATER-TUBE BOILERS. 
AUTOMATIC FEED REGULATORS. 


And Auxiliary wAainaly: as supplied to ar i 


Dredging Plant 


OF ALL DESCRIPTIONS. 
FLOATING CRANES. COAL BUNKERING 
VHESSHLS. 








Werf Conrad, He Ee a0 
Agents: MARINE WORKS, 
2, LONDON, B.C. 
next week, 


39-41, N Bae Paces 22. 
See half-page Advert, last 

All Types. 
LTD., 


(CRANES. 
1i37 


GEORGE RUSSELL & COQ, 
STEEL TANKS, PIPES, GASHOLDERS, &c. 


otherwell. 
I[thos. Piggott & Co., Limited, 














IRMINGHAM. 1241 
See Advertisement last week, page 80. 
Srnae ere & K*, = 
PATENT BRS 
Sele Makers: SPENC OBR BON ROOURT, 14p 


Parliament Mansions, Victoria St., London, 8. ie 


Pank Locomotives. 
Speen s —_ pinay rome equal to 


R. & W. HAWTHORN. LESLIE 4 & 00. Lrp., 
ENGINEERS, NEWCASTLE-ON-TYNE. 1133 











MULTITUBULAR AND 
(Yochran _CROSS-TUBE TYPES. 
Boers. 
See page 17. 1134 
EK. 2: J. Davis, M.I Mech.E., 
ines Inspected, Tested and 


Reasee ae u ver 25 years” experience. Tel.: 
736 and 737 Btratford. Wire: ‘ Rapidising, Lendon.” 
—Great Eastern Road, Stratford, H.15. 1794 


Fyn atent ifter Co: 
ammers, 


presses, Furnaces, 
[vincible Change (4 lasses. 


610 
BUTTERWORTH BROS., Ltd., 
Newton Heath Glass Works, 
Manchester. Od 9753 


Patents and Trademarks :— 
Inventors oe) Handbook and Consul: 
ations fre.—KINGS PATENT AGENCY, LTD. 
f. T. ns seane pre pl sate Queen Victoria ’'S' treet, 
London 1209 

















Preller, Horsey, Sons & Cassell. 


in the 
SALE AND VALUATION 
PLANT AND MACHINERY 
ENGINEERING WORKS. 
ii, BILLITHR SQUARE, 4.0.3. 
Iron and Steel 


Pubes and ‘Fittings. 


a Licensees in Great Britain for the manufacture 
“Armco” Rust and Corrosion — 
17 


The Scottish Tube Co., Ltd., 


Hrap Orricg Robertson Street, Glasgow. 
Seo Advertisoment, page 61; Dane $2, 


1834 








(\ampbells & Heer, L 4. 


Gear Cutting. 


Worm Wheels cut up to 13 ft. diam. 
Bevel and Mitre Wheels planed up to 3 ft. diam, 








STERL. 





Spur Wheels cut up to 9 ft. diam. 
DOLPHIN FOUNDRY, LEEDS. 4547 
Vosrer & Co, Lrp, 

SH AUNCH | BUILDERS, Od 3551 
ENGINERRS & BOILER —_ RS. 
SPE 
(hain -—WELDLESS. 
The Strongest Chain in the World. 
Sole Manufacturers: WELDLESS CHAINS, Lrp. — 
50, Wellington Street, GLASGOW. 
IL FUEL APPLIANCES, 
O stems 
PreEssuRE, Arm, STEAM 
For Boilers of all types. 
KERMODES LIMITED, 
35, The Temple, Dale Street, 
Liverpool. 
Naval Outfits a . Speciality, 
also for Merchant Ships, for 
Factories, Locomotives, and 
Industrial Process Furnaces 
of all kinds, 


Supplied to the British and 
other Governments. 


Telephone No.: Central 2832. 


Telegrams : ‘ Warmth.” 4078 


MILLWALL, LONDON, 8. 
GENERAL CONSTRUCTIONAL ENGINEERS, 


Boilers, Tanks, &Mooring Buoys 
STrts, Perrot Tanks, Aim RECEIVERS, STEEL 


CHIMNEYS, RIVETED STEAM AND VENTILATING PIPEs, 
Hoppers, SPECIAL WoRK, REPAIRS OF ALL KINDS. 


1216 


ENGINEERS, IRLAM, MANCHESTER. 
FEED WATER HEATERS, 
CALORIFIERS, EVAPORATORS, > ,2OW'S 
CONDENSERS, AIR HEATERS, : 
Merrill's Patent TWIN STRAINERS ‘for Pump 
SYPHONIA STEAM THAPS, REDUCING VALVES 


High-class GUNMETAL STEAM FITTIN 
ATER SOFTENING and FILTERING 6723 


VOL. OXV.—No. 3000] LONDON: FRIDAY, JUNE 29, 1923. — [Bagiteret at the Geral) [Puiog ... 1s, _3¥ Romtuax Post 
A vebng & Porter, Li LTD., _J ohn Bellamy, Limited, les Limited, 





IRON & STEEL 


Tubes AND | Fittings 


Steel Ser 
SrewarTs AND Liovns, Lia. 


GLASGOW - BIRMINGHAM - LONDON. 
See Advertisement, page 88. 1111 


eter rotherhood td., 
thane L 


PETERBOROUGH. 





STBAM ENGINES AND TURBINES. 
GAS AND OIL ENGINES. 
ATR COMPRESSORS. 
REFRIGERATING PLANT. 


See Advertisement, page 49, June 22. 


1475 





MISSION. 
Including Machine Moulded GEAR WHEELS up 
to 10 feet dia. ; 
FLY WHEELS (rope or spur drive) up to 28 feet dia.; 
IRON CASTINGS up to 15 tons each, in Loam, 
Dry or Green Sand ; 
ENGI a “Unifiow, hu ney or tg Valve. 


DOWN Re 
CLAYTON, GOODFE Ow. 2 OC 0, iYop., 


Atlas Works, BLACKBURN. 1249 





ocomotives Tank Engines 

ed and constructed by 
MANNING, Wal DLE AND COMPANY, Liwrrep, 
Boyne Engine Works, Leeds. Od. 2487 
See their Illus. Adverti t, page 85, last week. 
RAILWAY AND TRAMWAY ROLLING sTUCK, 


H™=. Nelson & Co L ‘4 


THE GuLasecow Roriine Srock anp PLANT on 
MOTHERWELL. Od 3383 


R Y. Pickering & Co., Ltd. 
° (EsTABLISHED 1864.) 
BUILDERS of RAILWAY OARESAaI &WAGONS 
MAKERS of WHEELS and AXLES of all kinds. 
RAILWAY a? FOR HIRE. 


Chief Works and Office 
WISHAW, oe GLASGOW. 


London Office Oa 
3, VicroRta SrreeT, WESTMINSTER, S.W. 


enry Butcher & Coa., 


AUCTIONEERS, VALUERS snp SURVEYORS 
for 
_ ENGINEERING axp ALLIED TRADES 
} and 
INDUSTRIAL PROPERTIES. 9866 
63 and 63 and 64, C CHANCERY LANE, LONDON, W.C.2. 











8353 





[the ~_— Railway 


eering Company, 
King AN, GLASGOW. Lrp., 
London Office—12, Victoria ie 8.W. 


MANUFACTURERS 0: 
RAILWAY CARRIAGE, WAGON & TRAMWAY 
WHEELS a AXLES. 


CARRIAGE & WAGO , ee also 
CAST-STEEL AXLE BOX 1234 


ne Responsible Engineer 
REQUIRED in each works as Agent for our 
oe of PPattion in Automobile En 

SOUTHERN ENGINEERING 
Newdigate, Surrey. 


DESIGNS anp TRADE MARKS 
atents IN ALL COUNTRIES. 


E. P. Alexander & Son, 
CHARTERED PATENT AGENTS, 
306, HIGH HOLBORN, LONDON, W.C. 
(Established 1874.) 
Telephone: Central 7424, 





neerin 
STIT TR, 
A 752 





Od 585 





*Phone—Holb. 541. ‘Tele.—Andrubo, Holb., London, 

Andrews &. Beaumont, 

““- CHARTHRED PATENT AGENTS, 1202 
29, Southampton Buildings, London, W.C. 2, 





Roser. and Russell, Ltd., 
MECHANICAL ENGINEERS, 

QUEEN’S WHARF, HAMMERSMITH, W. 
Undertake SPECIAL MACHINE WORK of 
any description, 

WELL EQUIPPED SHOP. ° 
Ky LATHE WORK up to 10 ft. diameter. 


Phone:, Hammersmith 31, 967, 
P. & W.- MacLellan, - Ass 
, CLUTHA pesson or sey ht 


ManvFa 
merece CARRIAGES AND WAGONS 
: EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c, 
Chief Offices ; 129, Trongate, Glasgow. Od 8547 
Registered Offices: Clutha Ws a a Princes St., 
Westminster, S.W. 1 


Power and Speed of Vessels. 
—Practical Course of Instruction by Correspon- 
dence.—Address, for particulars and terms, ‘1463, 


Offices of ENGINEERING. 


_ 9911 














ement.—Maxted . & Knott, 
Lrp. Consulting Cement Engineers, ADVISE 
GENERALLY Cement. Schemes FOR 
ENGLAND ; AND ADVICH ONLY. 
Highest References.: Established 1890. 
Address, BURNETT AVENUE, Hv. 


Sse y oi “Energy, Hull.” 9762 





earing for Power Trans-| For 


YARROW * &,i08y, 


LAND AND MARINE 


YARROW BOILERS, 
819 


Matthew pal & (Co. Tt. 


1 
LEVENFORD Works, Dumbarton. - 
See Full Page Advt., page 50, June 22, 


Forgings. 











Walter omers, Limited, 
HALESOWEN. 718 
Taylor & (Challen 
resses 


Production of SHEET METAL WORK, 
COINAGE, CARTRIDGES AND GUNPOWDIE 
Foundry, Works, and Showrooms: BIRMINGHAM, 
See advert., page 57, June 22. 8195 


H-CLASS 
‘Delt Brand gyqinnining ALLOYS. 
ron apt, Caetings, Bere, | Bars, Sheets, Wire, Tubes. 
DELTA AL CO., 1334 
E, cane te LONDON,S.H. 10 (&at Birmingham) 








ailway 
G witches and 


rossings. 


%. wadoemes = & — LIMITED, 
DARLING 1312 


THE “GLAsGow Routine Stock aND PLanT Works, 


urst, Nelson & Oo., Ltd., 


rye ie ice erm ae WAGONS 
ELECTRIC CARS, and EVERY DESCRIPTION 
OF RAILWAY and TRAMWAY ROLLING STOC. 
Makers of WHEELS and AXLES, RamLway PLANT, 
Foreines, SMirH Work, IRON & Brass Castings, 
Pressep STEEL WORK OF ALL KINDS, 
Registered Office and Chief Works: Motherwell. 
London Office: 14, Leadenhall Street, B.0, 0d3382 


MACHINE-CUT 


D.BS. Gears 


of every description. 








1440 

Davin Brown & Sons cuaa.) Lp.,. 

Lockwood - - + - + Huddersfield, 
_ ON ADMIRALTY LIST, 





ohn Risks bey, Ltd, 


London Office :'101, eae Sr., B.C. 3, 

' Works; Burst ‘Mixx, near Hantow, Essrx. 
Makers of 

Brepoesting and Distilling Plants. 

Refi ting and Ice-making Machinery, 





1120 
Canets Dieset & Steam Enaiyes (Lowpon), Lrp., 
Carlton rs > Regent Street, London, 8.W.1. 
Telephone : Regent 3484, 








io Your. airs or any ies. 
SPROTAL 1 ah INBRY, try— Freah Water, Distillers. 
Main Feed Pu ee 
uae fon iren OF a Combined Circulating and Air Pumps. 
Bridge Road West, Battersea, 8.W. 11. Auxiliary Surface Condensers. 
Est, 1854. 1484 &c., &e. 846 
arels (Centrifugals. 
D iH ol |.& NS) beam pot, (Cassels & Williamson, 
BEInes. MOTHERWELL, SCOTLAND. 


939 
See half-page Advertisement, page 66, June 8. 
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? 
[the Manchester Steam Users 
_ ASSOCIATION. 
For the prevention of Steam Boiler Explosions and 
for the attainment of Economy in the Application 
of Steam. 9, Mount STREET, MANCHESTER. 
Ohief Engineer: C, B. STROMEYER, M.1.0.B. 
Founded 1854 by Sir Wi.L1AM FAIRBAIRS. 
Certificates of Safety issued under the Factory and 
Worksh Act, 1901. Compensation for Damages 
and Liabilities paid in case of Explosions. Engines 
and Boilers inspected during construction. 1311 
1923 b. No. 1325. 
In Toe Hien Court or JUSTICE, 
Crancery Division, 
Mr, JusTIce SARGANT. 


IN THE MATTER OF THREE LETTERS 
PATENT, No. 14300 of 1907 and No, 19583 of 
1907, granted to William orth and 
William John Stéwart, for inventions entitled 
“Improvements in Hackling Machines for Flax 
and other like Fibres,” bearing date respectively 
28th August, 1907 and 2nd September, 1907, and 
No, 23766 of 1908 granted to William Longworth 
for an invention entitled *“‘ Improvements in 
Hackling Machines for Flax and other like 
Fibres,” bearing date 6th November, 1908, 


. and 
IN THE MATTER OF THE PATENTS AND 
DBSIGNS ACTS, 1907 and 1919, 


otice is Hereby Given that 
LONGWORTH & COMPANY, LIMITED, 
whose registered office is at Ormeau , Belfast, 
Assignee of the said Letters Patent, has, by origin- 
ating Summons, dated the 16th or Bd May, 1923, 
applied that the terms of each of the above-mentioned 
Letters Patent may be extended and that the time 
within which the application may be made for the 
extension of the terms of the said Letters Patent 
Nos. 19300 of 1907 and 19583 of {1907 may be 
extended, and NOTICE IS HEREBY GIVEN that 
on Tuesday, the 3lst day of July, 1923, application 
will be made to the Court that day may be fixed 
before which the said Summons shall rot be in the 
per for hearing; and NOTICE IS HBREBY 
BiVEN that any person desirous of being heard in 
oo to the said Originating Summons must, 
at Jeast seven days before the said 31st day of July, 
1923, lodge notice of such opposition at the chambers 
of Mr. Justice Sargant, Room No, 317, Royal Courts 
of Justice, Strand, London, and serve a copy thereof 
upon the applieants, 
Dated this 25th day of June, 1923. 
BRISTOWS COOKE & CARPMAEL, 
1, Copthall Buildings, London, E.O. 2, Solicitors for 
the Applicants, on whom al! documents requiring 
service may be served. A945 


s | 

(orrespondence Courses for 
Inst, Civil a Mech, E., London Univ. 
Matric., Inter., B.Sc.), and All ENGINEERING 
XAMINATIONS personally conducted by Mr. 
TREVOR W. PHILLIPS, B.Sc. (Honours), Assoc. 
M.Inst.0,B,, M.R.S.1., F.R.8.A,, &. Also Da 
Tuition in Office. Excellent results at all Exams. 
Courses may commence at any time, and all 
Students receive individual tuition.—For full par- 
ticulars apply to 8/11, TRaFrrorp CHAMBERs, 58, 
Sourn Joun Street, LIVERPOOL. 1295 

z ; = . 
Hyasineering Salesmanship 
and SALES MANAGEMENT.—Write for 
brochure describing our special Course of training 
for its of unlimited scope in this lucrative field.— 
DIRECTOR, Institute of Engineering Salesman- 
ship, 333, Oxford Road, Manchester. 1401 


TENDEBS. 
TO KLECTRICIANS AND OTHERS. 


THE geendeg ete = ASYLUMS BOARD 
nvite 


r[‘enders for the Installation of 

ELECTRIC LIGHTING in the Kitchen 
Block and Nurses “A” Home at the Southern 
(Lower) Fever Hospital, Dartford. Kent, in accord- 
ance with drawings and specification prepared by 
Mr. T. Cooper, M.Inst,0.E., M.I.Mech.E., Engineer- 
in-Chief. 

The Drawings, Specification and Form of Tender 
may be inspected at the Office of the Board, Victoria 
Embankment, H.C, 4, on and after Ten a.m., on 
Monday, 2nd July, and can then be obtained upon 
| hae ed of a deposit of £1. The amount of the 

eposit will be returned only after the receipt of a 
bona fide Tender, sent in accordance with the 
instructions onthe Form of Tender, and after the 
Specification and the Drawings have been returned. 

Tenders, addressed as noted on the form, must be 
delivered at the Office of the Board, not later than 
2.80 p.m. on Wednesday, the 18th July, 1923. 

POWELL 


(By Order) G. A. ’ 
Clerk to the Board. A 940 
COUNTY OF LONDON. 
The London County Council invites 


uotations for the Purchase 
and REMOVAL of the undermentioned 
MILLS PUMPING STATION, 
LANE, STRATFORD, E.15. Two 
Horizontal Duplex Triple-Expausion Direct- 
Acting Pumping Engines, l4jin., 22in. and 
83 in. cylinders and 36 in, rams, 4 ft. stroke, 
Three Lancashire Boilers, 30 ft. lon't by 8 ft. dia. 
Economiser of 120 tubes. 

At NORTHERN OUTFALL A be RAST 
HAM, B.6 (alongside BECKTON GaSWORKS). 
Three Lancashire Boilers, 25 ft. long by 6 ft. dia. 
Two Vertical Tandem Compound Engines, 12ia. 
and 224 in, cylinders, 14in. stroke, each with 
17 in, Centrifugal Pump. 

Two Condensers, each about 7 ft. long by 3 ft. dia. 
Four Gabbet's Mixers. 

Three Wrought-Iron or Steel Tanks, viz, :—Two 
34 ft. by 30 ft. 3 in. by 6 ft. 9 in, deep, and One 
18 ft. by 14 ft, by 6 ft. o- 

A quantity of Cast and Wrought op 

Forms for Quotations, Conditions of Sale.and full 
| pe may be obtained on application to the 

hief Bnginede, at the Old County Hall, Spring 
Gardens, 5.W. 1, 

Quotations must be addressed to the Clerk of the 
Council, and must be delivered at the County Hall, 
Westminster Bridge, S.K.1, not later than Four 
p-m, on Thursday, 12th July, 1993. No Quotation 
received after this time will be considered. 

The Council does not bind itself to accept the 
highest or any Quotation. 

JAMES BIRD, 
Clerk of the London County Council. 
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y [[\enders for the Supply 


THE DIRECTOR-GENERAL, INDIA STORE 
DEPARTMENT, Branch No. 16, Belvedere Road, 
Lambeth, 8.8.1. UIRES :— 


aa W eel and Axles, Disc 


Type, 224 pairs. 
menfart tee Teco 


sy ue Two p.m. on the 17th July, 
1923. 
Tender forms obtainable from above. A 924 


COUNTY BOROUGH OF BLACKBURN. 
ELECTRICITY DEPARTMENT, 
The Electricity Committee have 


Fa Immediate Disposal and 


REMOVAL the following STEAM and 
ELECTRICAL PLANT :— 
1. Five Lancashire Boilers, by Yates and Thom, 
33 ft. by 8 ft. 6in., insured with M.S.U.A: for 
185 lbs. working pressure, ore with 
Hopkinson fittings and McPhail super- 
heaters. 

Two Compound Boiler Feed rans a by J. P. 
Hall & Sons, size 8$in. by 133 in. by 84 in. by 

18 in. stroke, 5000 gallons per hour. 
One Boiler-feed Pump, by G. & J. Weir, 8in. 
by 10} in. by 18 in., capacity 4500 gallons per 


hour. 

Two Bellis-Siemens Steam-driven D.C. Gene- 
rators, Engine 200 HP. compound, 115 lbs. 
pressure, 380 R.P.M. Dynamo, Bipolar, 
compound wound, double wound armature, 
will run in parallel or in series at 240 or 550 





volts. 

. Two Bellis-Mavorand Ceulson Steam-driven 
Sets. Engine 400 HP. 3-crank enclosed 
vertical tandem, compound type, 115 lbs. 
pressure, Dynamo Multipolar, compound 
wound type, Voltage 460/550. 256 Kw. 

One Steam-~-driven Alternator, —— b 
Willans, 3-crank compound type, R.P.M. 
115 lbs. pressure, Alternator by E.C.C, 
1 phase, 50 cycles, 200 Kw. 

One Bellis-Stemens D.C. 500 Kw. Set, 440- 
500 volts, 3-throw compound. 

One 440 Kw, Motor Generator Set, by British 
Westinghouse ; 470 B.HP., 600/550 volts 
one side, 440/460 volts other side. 

One 300 B.HP. Motor, by Bruce Peebles, 1906 
design, 440 volts, compound wound, Multi- 
polar, D.C., speed 240/312 R.P.M., shunt 
regulator open type, 3 bearings, no pulley, 
slide rails and starting switch, 

The Highest or any Tender will not necessarily be 
accepted. 

The Corporation are open to consider Offers for 
the above Plant, and Tender Forms and particulars 
can be obtained from Mr. P. P, WHEELWRIGHT, 
Borough Electrical Engineer, Jubilee Street, Black- 
burn, A 96 
THE BENGAL AND NORTH WESTERN RAILWAY 

COMPANY, LIMITED. 


The Directors are prepared to receive 
of :— 
300 HELICAL and 2000 VO. PRINGS, 
ae Specification to be seen at the Company's 
ces. 
Tenders addressed to the undersigned, and marked 
“ Tender for Helical and Volute oa ” are to be 
lodged not later than Noon on Friday, the 20th day 
of July, 1923. 
For each Specification a fee of 10s, will be charged 
which cannot, underany circumstances, bé returned, 
The Directors do not bind themselves to accept 
the lowest or any Tender. 
By Order of the Board, 
BR. A. NEVILLE, 
Managin, 
237, Gresham House, Old Broad 
London, K.C, 2. 
2ist June, 1923. A 910 


TO BAKERY ENGINEERS AND OTHERS. 


THE METROPOLITAN ASYLUMS BOARD 
Invite 


(T’enders for the Installation of 


a NEW BRICK TYPE STEAM PIPE PEEL 
OVEN at the South - Kastern Fever Hospital, 
Avonley Road, New Cross, 8.H. 14, in accordance 
with drawings and specification prepared by Mr. T. 
oceans M.Inst.0.K,, M.I.Mech.E., Engineer-in- 

ef. 

The Drawings, Specification and Form of Tender 
may be inspected at the Office of the . 
Victoria Embankment, B.C. 4,0n and after Ten a.m. 
on Monday, 2nd July, and can then be obtained 
upon payment of a deposit of £1. The amount of 
the deposit will be returned only after the receipt 
of a bona fide Tender, sent in accordance with the 
instructions on the Form of Tender, and after the 
Specification and the Drawing have been returned. 

Tenders, addressed as no’ on the form, must be 
delivered at the Office of the Board, not later than 
2.30 p.m,, on Wednesday, 18th se 1923. 

(By Order) G. A. POWELL, 

Clerk to the Board, A 939 


STATE ELECTRICITY COMMISSION OF 
VICTORIA, 


treet, 








TENDERS FOR PLANT, 


"T Yenders are Hereby 
Invited for the SUPPLY of the 
following MATHRIAL for the Morwell 

Power Scheme. 

Copies of Tender Form and Specification, etc., 
will be available for inspection and purchase upon 
application to :— 

THE AGENT GRNERAL FOR VICTORIA, 
Melbourne Place, Strand, 


London, W.0.2. 
SpPEciFicaTrion No, 23/93—TRANSFORMERS. 
CHARGE :—10s. for. two copies of Tender Form, 
Bpeciseation, Contract, Conditions, etc., complete. 
2 oo will be returned on receipt of a bona fide 
‘ender. 
A third orany further copies will be supplied for 
ec sum of 6s, each, but this charge is not. re- 
a e. 
Pretowimary Drposrr:—A prelimi deposit 
of £50 is required to be lodged with each Tender. 
The Commission does not bind itself to accept the 
lowest or any Tender. 
Tenders on prescribed forms, properly addressed 
and endorsed, must be delivered tothe undersigned 
in Melbourne, not later than noon, 25th August, 


1928. 
R. LIDDBLOW. 


Secretary, 
State Electricity Commission of Victoria, 
elbourne, Victoria, 
Australia, A 869 





THER AGENCY FOR ANGOLA IN LONDON 
Invites, until 15th July next, 


nders for Meters, Tubes, 
PIPING, TAPS, etc., for the Water Supply of 
of Loanda, Port West rica. 


the Town 
Information will. be given by this AGENCY, is, 


Strand, W.C., any day from 9,30 to 5.30. A 
SOURTY OF LONDON. 


The London County Council invites 


[renders for the Manufacture, 
SUPPLY, DELIVERY, etc., and MAINTEN- 
ANCE of 200 SETS of TRAMCAR MOTORS, with 


equipment of bogie tramcars, and their assembly in 

ness for service operation on bogie tramcars, 
which will stand for the purpose at one or more of 
the Council’s car sheds or depots in London, as may 
be determined upon. 

The Specification, Form of Tender, and other 

rticulars may be obtained on application to the 
Beneral Manager, London County Council Tram- 
ways, Victoria Embankment, W.C. 2, on or after 
Monday, 2nd July, 1923 upon payment of a fee of £2. 
This amount will be returnable only ifa bona fide 
Tender is submitted and not withdrawn. 

General particulars of the work wey be obtained 
at the Tramway Offices, Victoria bankment, 
before payment of the fee. 

Any samples or drawings referred to in the 
Specification can be inspected by appointment with 
the General Manager, after payment of the fee 
referred to above, 

Tenders must be addressed to the Clerk of the 
Council! and delivered at the County Hall, West- 
minster Bridge, S.H.1, not later than Four p.m. on 
Monday, 16th July, 1923. No Tender received after 
that time will be considered. 

The Council does not bind itself to accept the 
lowest or any Tender. 
JAMES BIRD, 

Clerk of the London County Council, A 925 


APPOINTMENTS OPEN. 
UNIVERSITY OF LEEDS. 
CHAIR OF MINING. 


the Professorship of Minin 
in the University will fall VACANT at the 
end of the present session upon the resignation of 
Professor GRANVILLE Pootr. A new appointment, 
taking effect on the 1st October, 1923, will be made 
in due course. The salary attached to this 
appointment will be £1000 a eet Further informa- 
thon may be obtained from E REGISTRAR, The 
University, Leeds, Inquiries should reach him not 
later than the 9th July. 


UNIVERSITY OF LONDON: UNIVERSITY 
COLLEGE, 














DEPARTMENT OF CIVIL AND MECHANICAL 
ENGINEERING, 


The University College Committee will shortly 


point an Assistant 
LECTURER in Theory of Structures and 
Structural Design. 
Commencing salary £400, 
Applications not later than 16th July, 1923. 
Particulars may be obtained from the under- 


signed :— 
WALTER W. SETON, 
Secretary. 
University College, London. 
(Gower Street. W.C.) 
KENT EDUCATION OCOMMITTEER. 


ERITH TECHNICAL INSTITUTE, 
Erith Road, Belvedere. 


[there are Vacancies for Well 
ualified LECTURERS and INSTRUCTORS in 
ollowing subjects in the Senior Courses 
resuming in September next :— 
Applied Mechanics and Heat Engines, 
English Literature. 
Gas Supply. 
Fitting, Turning and Machinery. 
Elementary Economics. 

Salary in accordance with the Scale of the Kent 
Education Committee of which _es may be 
obtained from the Secretary, . A. T. Frox, 
Education Offices, Belvedere. 

ppennte should writé at once to the Principal, 
stating qualifications and training experience, 


age, etc, 
E,. SALTER DAVIES, 
Director of Education, 
Maidstone. 


UNIVERSITY OF DURHAM, 


ARMSTRONG COLLEGE, 
NEWCASTLE-UPON-TYNE. 


LECTURER IN MECHANICAL BNGINEERING. 
The Council of Armstrong College invite 


A pplications fora Lectureshi 
asahove. Salary £300 to £350, according to 
ualifications. University degree, or equivalent. 
uties commence Ist October, 1923. turer 
required to teach Mechanical Drawing, supervise 
work in Laboratories and undertake preparation of 
n drawings. Practical experience essential. 
Ten copies of application, and of not more than 
three tes must reach the undersigned 
not later than 2lst July, 1923. 
J. +5. GREIG, 


egistrar, 
Armstrong College. A 957 


anted, a Capable Man to 
superintend Steam Engines and Electric 
Generating Plant, including Motor Drives. Con- 
Send tall apctsickeon of expertisionthees vobeamees 
u u of ex e eren: 
fi., fo G.N. HADEN & SONS. LED. Engineers, 
Trowbridge. A 908 


anted, at Once, 
ASSISTANTS” wt PIR gy eg 
also assistant 


design of docks and heav A 

experienced in design of reinforced concrete wharves, 
Preference given to ex-Service men.—Apply, givi 
full particu’ 


the 





. 











of as ape , Salary requ 
when disengaged, and enc’ oalng of recent 
ye erage CIVIL ENG. N-CHIEF, 
Admiralty, A 859 


accessories as specified, to complete the electrical’ 


A 944. 


anted, Works Manager by 

Mas Bo Bo cae Makers. None Dub first. 

c at) e, an ive men need 2 a 
stati A , in the first i: 

i etapa ety 


W anted, Experienced 
- ESTIMATOR to calculate weights 5 
Structural Steel and Gasworks Plant. Applica 
stating age, experience and salary exp-cteg— 
Address, A 913, Offices of ENGINEERING. 


Power Station Superintendent 
WANTED for a large Power Station in healthy 
part of the East. Four years’ contract. Consi<ieration 
will be given only to applications from men who 
have occupied responsible posts in similar c: 
—Address, with full details as to age, v hethe 
married or single, and full particulars of ed .icatioy 
and all subsequent experience, A‘ 964, Ovices of 
ENGINEERING. 
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TANK PILOTS. 


; A Limited Number of 

VACANCIES for QUALIFIE:) MRy 

to be appointed to warrant rank c xist jp 

the Tank Corps of the Regular Army. Caz didates 
must be in possession of either :— 

(1) Associate Membership Hxamination of the 

Institution of Mechanical Enginecys with 

its exemptions (to include Whitworth 


eoreny 
(II) National Certificates (Higher) or Nationa} 
Diplomas (Higher) of Mechanical Engineer. 
ing issued by the Institution of Mechanica) 
Engineers in conjunction with the Hoard of 
Education (England and Wales). 
( ay Diplomas of the a 2 Technical (ollege, 
lasgow, or of the Heriot Watt College, 
Rdinburgh. 

Candidates must have also had a normal fopr 
years’ manual apprenticeship}. 

Age limits 21 to 26 (80 in the case of men with 
previous service in His Majesty's Forces). Married 
men over 26 years of age are eligible. Pay £219 per 
annum and marriage allowance for married men 
who are accepted. Free food, clothes and lodging 
or allowances instead. 

Candidates who are accepted will be enlisted inthe 
Regular Army for a period of three years with the 
Colours and will be given immediate promotiont 
warrant rank. 

Candidates, on completion of service, will, if 
desirous and recommended, be appointed to 
commissions in the Regular Army Reserve of Officers, 





Applications, accompanied b ualifications, 
should be addressed to the COMMANDANT, Tank 
Corps Centre, Bovington Camp, Wool, Dorset. A921 
CIVILIAN EDUCATIONAL STAFF. —_ 
ROYAL AIR FORCE. 

A pplications are Invited 
for VACANCIES in Grades III and 
IV to be filled in September next or earlier 

in certain cases. 

In the case of these two grades, an allowance in 
respect of previous experience and war service will 
be granted up to ten increments of the scale. To 
be eligible for entry in Grade III, the candidate 
mast a Graduate or hold an equivalent qualifica- 

on. 

The courses of instruction include English and 

neral studies, practical mathematics, mechanical 

wing and engineering science. Preference will 
be given to candidates who possess qualifications in 
more than one of these snbjects. 

Candidates must have served in the war of 1914-18, 
and preference will be given to those who have had 
experience as commissioned officers, 

he present scales of salary in the several grades 
are as follows :— 
EDUCATION OFFICER GRADE I. 

Scale of Pay, ww ave B750 by £30 to £900, 

EDUCATION OFFICER GRADE II. 

Scale of La ee eee _ 4600 by £20 to £700, 

EDUCATION OFFICER G E Iii. 
Scale of Pay £275 by £15 to £395 by £20 to £550, 

EDUCATION OFFICER GRADE IV. 
Pay £200 by £15 to £450, 


Further culars and the necessary form of 
application can be obtained from the S ETARY, 


Air Ministry, Kingsway, London, W.C. 2. A %0 
BOMBAY. BARODA & CHNTRAL INDIA 
RAILWAY. 

CHARGEMEN FITTERS FOR RUNNING 
SHEDS. 

The Directors are prepared to receive 


. » * i 
pplications (by letter only) 


rom 
APPOINTMENT - as CHARGEMAN FITTER for 
the Running Sheds in the Locomotive Department 


of the Company in India. 
LO | te 


plicants must bave served an mupeetion’y 
in the sheds or shops of an English lway, and 
have had subsequent experience as a Shed Fitter or 
Shed Chargeman on pgpessare Pager on to engines, and 
in addition to simple machine shop practice and 
fitting work, should be able to straighten frames, 
try engines over for square, and set valves, Single 
men preferred. Age about 26 years. 

Sanapy; Rs. 375 per calender month. 

Terms: A three years’ agreement in the first 
instance, second - class free passage to India and 
home again, subject to satisfactory termination of 
services 


The selected candidates will only be appointed 
subject to their passing a strict medical examination 
by the Company’s Consulting Physician. 

Candidates must send in a full record of their 
general and technical education and training, giving 
details of the shops or de ments worked in, 
the of work employed upon, with iates, 
together with Copies OmLy of any testimonials, 
Service Certificates, etc., to the undersigned no 
later than: the 13th July, 1923, 

8, G, 8. YOUNG, 
Secretary. 
Offices : 91, eg France, 
Westminster. 5.W.1. 


26th June, 1923. A 91 
ngineer for Unloading 

uay.— UIRED for Rouen a thoroughly 
trained Fiosck MROHANS CAL ENGINBER, with’ 
good knowledge of electricity, to take charg: of 
quay near Rouen, consisting of rotary converter 
and electrical trans working grabs. Must 
have had previous control of men and ement 
of a wharf, and possess a knowledge of English. 
Salary not Jess than 1250 francs per mor‘h t#@ 
SSoertees sanen teioant etipeetions capers’: i 

accoun ence 

—~ Address, 215, Offices of in@r 
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Plane and Geodetic Surveying for Engineers. Vol. I. 

Plane Surveying. Vol. Il. Higher Surveying. By 

Davip CuarK, B.Sc.(Lond.), Professor of Civil Engin- 

eering, University of Dublin. London: Constable and 

Co., Limited. [Price, Vol. I., 25s., Vol. II., 25s. net.) 
THE number of new treatises and new editions of 
works on surveying and earth measurement indicates 
that a very large audience needs instruction in this 
branch of engineering, and that teachers are dis- 
satisfied with the existing handbooks. This fertility 
of publication is the more surprising, because there 
is little room for originality. Each author has to 
describe the same instruments, repeat the same 
operations, point out the sources of error, and 
emphasise the same need for precautions. The 
methods of treatment and arrangement may vary 
to some extent according to the object the author 
has in view, and the degree of accuracy on which 
he thinks it necessary to insist. The present text- 
book is designed to meet the needs of those who are 
working unaided in the field and of students in 
college vlasses under supervision. It differs from 
many earlier attempts in that it urges a high degree 
of accuracy of measurement, and contemplates the 
extension of methods to embrace cadastral, topo- 
graphic and geodetical schemes of survey. It is a 
gratifying feature that recent treatises insist on the 
necessity for greater precision and exact a higher 
degree of accuracy. Instrument makers have 
responded to the demand, and while on the one 
hand, convenience of manipulation and delicacy of 
construction have supplied more efficient apparatus, 
the nicer appreciation of accuracy and greater care 
in the elimination, or compensation, of errors have 
been equally contributing factors in promoting the 
needed precision. The exactness now demanded 
requires that the error in fixing any point shall 
not be greater than the smallest amount that can 
be plotted on a map of the selected scale, while 
indicating all the accidents which distinguish the 
surface surveyed from a level featureless plane. 

When the map is on a large scale this limit of 
accuracy is sufficiently rigorous, requiring not only 
a knowledge of methods, but of the instrumental 
errors whose effects may be removed by the applica- 
tion of corrections, either mechanical or arithmetical. 
Mr. Clark is fully alive to the important effects 
such errors exercise on the final result, and through- 
out he aims at attaining the greatest accuracy of 
which the instrument is capable. In describing the 
theodolite, for example, he is not only careful to 
consider the errors of eccentricity arising from the 
want of coincidence between the centres of gradua- 
tion and of the motion of the alidade, but he would, 
we think, like to determine the errors of division of 
the circle itself. He admits, however, that this 
refinement might prove beyond the powers of the 
student and recommends reliance on the precision 
attained by modern dividing engines. This is, 
however, the first elementary book in which we 
have seen attention directed to the “runs” of the 
microscope. On the other hand, we find no reference 
to the need of caution in the illumination of the 
circle, a matter of greater importance, practically, 
for the graduations being cut lines, if the light falls 
from one side the illumination of the two edges 
of the graduation differs. On the subject of errors, it 
should be mentioned that wherever practicable the 
amount of error that may be expected in using 
different forms of apparatus is always indicated. 
Such information should be of great use to students 
working without other assistance than books afford, 
since it suggests a standard of accuracy to be realised 
in their work. These remarks are quoted to show 
that the work is of an eminently practical character, 
and on a much higher plane than the general 
elementary works on surveying. 

The contents follow the usual order. An intro- 
ductory chapter describes the purpose and adjust- 
ment of the instruments in most general use, and the 
succeeding chapters give instruction on the methods 
of measuring distances by chains and tapes, and 
of angles, by theodolites and compass. The 
description of the plane table and its adjuncts might 
have followed, but for some unexplained reason 
the author has preferred to sandwich this section 
between two chapters on levelling and contouring 








respectively, so closely connected that their separa- 
tion appears injudicious. In this chapter on the 
plane table, a departure from the usual order is 
made by introducing the “three point problem” 
generally regarded as connected with hydrographic 
surveying, and indeed this same problem reappears 
again in that section. The author’s discussion of 
the geometrical problem and his remarks on the 
peculiarities that arise in the practical application 
are quite adequate, but it may be noticed that in 
the solution no attempt is made to derive the 
probable error of location. This occasions no 
surprise, but the student might have been warned 
that the way in which the rate of decrease of the 
probability of position varies with the variation in 
direction cannot be covered by any simple state- 
ment. Two chapters of elementary importance 
follow on the measurement of areas and volumes, 
and on the setting out of works. The latter of 
these contains, of course, the application of the 
rules that have been given and the results that 
have been derived from the measurements supposed 
to have been made in the previous part. It is 
precisely the reverse of surveying as generally 
understood, inasmuch as the data shown on the 
plans are now transferred to the ground. It forms 
the beginning of a large subject, but the typical 
instances are worked out with thoroughness, and 
should prove instructive. Unfortunately, from 
the point of view of arrangement, the student is 
again led back to the subject of actual measurement 
of surveys by the introduction of the method of 
the tacheometer and the principle of the stadia 
rod. It may be permitted to express a doubt 
whether these processes are worth the trouble 
bestowed on them. Stadia work is seen at its 
best on rough ground where the conditions for 
chaining are at their worst, but at all times the 
reductions are involved and troublesome, and atmo- 
spheric refraction, increasing in effect, with the 
square of the distance measured, introduces an error 
which it is as difficult to estimate as it is to correct. 
Mr. Clark says that the error in distances from a 
single observation should not exceed 1 in 500, and 
that the closing error of a traverse should be less 


than 0-10 JD ft., where D is the length of the 
traverse in feet. Similarly, the error of elevation 
is put at about 0-3 ft. for moderate inclinations, 
and that the closing error of elevation in circuits 
between bench marks should be less than 0-01 


VD ft. 

The last chapter of the first volume is devoted to 
hydrographic surveying, a brief outline being given 
of the simpler phenomena observed in tidal motion. 
This outline follows the usual conventions and the 
author may claim that he has given a correct repre- 
sentation of what would occur on an ideal globe, 
entirely covered with a frictionless ocean. But even 
if the description be correct, it does not exhibit 
the conditions with which we are acquainted, for the 
ideal tide imagined does not remotely apply to the 
actual tides to which our oceans are subject. The 
discussion of the tidal phenomena at a single port 
is more satisfactory, and when the author escapes 
from the meshes of an unsatisfactory theory and 
describes the processes involved in measurement, 
wherein alone the engineer is concerned, his work 
is instructive and convincing. 

Volume II. Higher Surveying. The author 
does not claim that a knowledge of geodesy is 
essential to an engineer, though he may be called 
upon to undertake measurements calling for the 
same degree of accuracy that characterises geodetic 
surveying and levelling, and in which the spherical 
figure of the Earth cannot be neglected. He urges 
therefore that the student should acquire a sound 
grasp of the principles underlying the measurement 
of large areas on a spherical surface, and be com- 
petent to construct a framework of reference which 
will oblige him to make use of astronomical data. 
As a fitting preparation, the first chapter supplies 
the necessary definitions and elementary problems, 
and we are glad to note that the accuracy exhibited 
is all that can be desired. The irritation caused 
by inaccurate description, so common in elementary 
works, is not experienced here, but it. may be 
suggested, that some of the refinements mentioned 
are unnecessary. In first-class triangulation, no 
possible source of error will pass unregarded, the 





scrutiny may be even more scrupulous than, is 
suggested, but such work is entrusted to skilled 
observers, who have been trained and disciplined 
as specialists. As a matter of history much of the 
matter is informing and not willingly to be dispensed 
with, but it is submitted with deference, that 
it is not desirable to attempt to give to a large class 
that special information which can be of practical 
use to only a few. Some of the processes described 
are obsolet2, such as the determination of longitude 
by lunar distances, while the introduction of wireless 
signals will supersede some of the other methods 
mentioned. Among latitude determinations pride 
of place is rightly given to the Horrebow-Talcott 
method, but some of the other methods described 
might have been omitted as not possessing the 
necessary accuracy. It is, however, most important 
that the student should be aware that he is not 
limited to a single process, that he can check his 
work by the use of a variety of methods, and learn 
how to use his instrumental equipment to the best 
possible advantage. 

It may seem ungracious not to welcome discussion 
on such nice points as the theory of the catenary 
applied to tape measurements, or of the effect of 
changes wrought by gravity in the length of a tape 
when used in a different latitude from that in which 
it has been standardised, or at a different elevation 
above the Earth’s surface. But such refinements, 
as a matter of practice, only concern those who 
attempt measurements of distance, within an error 
of a millionth of that measured, and such achieve- 
ments are rare. On the other hand, it is the work 
of a large class to get the best results possible from 
the measures, though they are made by instruments 
that will not show seconds of are nor hundredths 
of millimetres. The chapter on survey adjustments, 
founded on the conventional theory of errors, should 
be generally read, for it conveys a useful lesson. 
The portion dealing with conditioned quantities, in 
which certain geometrical relationships have to be 
fulfilled might have been extended, though some may 
think that we are pleading for an unnecessary degree 
of accuracy. Such discussion, however, is not 
useless if it convinces the observer of the magnitude 
and the character of his errors of observation. 
Obviously, it is difficult to compile a treatise that 
shall lead the tyro through the difficulties of a chain 
measurement, and also serve as a work of reference 
to the expert who cannot satisfy himself with the 
degree of accuracy he has attained after adopting 
all precautions. Professor Clark has endeavoured 
to cater for both classes, or rather for all, in their 
various stages of advancement, and we hope that 
the success of his book will be proportionate to the 
care he has bestowed upon its preparation. 


The Modern Ironfoundry. By JoszrH G. Horner, 
A.M.I.Mech.E. London: Henry Frowde and Hodder 
and Stoughton. [Price 15s. net.] 

THERE is always a danger with the growth of 

specialisation in industry that the apprentices and 

also the younger workmen generally, will only 
obtain a smattering of knowledge of their trades, 
and as they may be kept on the same class of work 
for long periods, they may not have the opportunity 
of acquiring an adequate experience. In places 
where specialisation has been carried to extremes 
the trouble has been very pronounced and few true 
craftsmen can be found. America, through these 
causes has now an industrial population composed 
almost entirely of repetition workers. Cheapness 
in production of individual articles may be attained, 
but at the expense of the loss of craftsmanship and 
thorough knowledge, without which progress in many 
fields of activity is impossible. Although conditions 
in the industrial works of this country are not so 
extreme, there is a danger of producing inferior 
workmen, and Mr. Joseph G. Horner has foreseen 
this as a possibility in foundry work. To help the 
earnest young worker to help himself, Mr. Horner 
has written this book on ‘“ The Modern Iron- 
foundry.” It was written from the standpoint of 
the actual workshop and fulfils the intentions of 
the author in quite an admirable way. It will be 
of incalculable value to those young fellows who are 
in earnest in their determination to obtain a thorough 
and comprehensive knowledge of all matters relating 
to ironfoundry work. 

The properties of iron vary with the composition 
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of the ores and scrap used in its production. In an 
interesting opening chapter the author deals with 
this subject and the testing of the metal. Following 
on this are chapters on the construction and working 
of cupolas, the auxiliary appliances used in moulding 
and on fuels and sands. These preliminary chapters 
are of great importance to the young ironfounder, 
for in them he will find reasoned statements for 
many things he may have previously taken on trust 
without giving the matter much thought. Methods 
of moulding with special chapters on flywheels, 
cylinders, the use of the former in ironfounding, 
machine moulding, permanent moulds and die 
casting, are given full consideration and described 
in relationship to specific examples of actual work. 
Other matters dealt with are faults and the means 
taken to prevent their occurrence, runners and risers, 
while the book is concluded with a consideration 
of the design and equipment of a general foundry 
which will provide accommodation for the work 
of 80 to 100 hands. The author has worked out a 
design of workshop suitable for light, medium and 
heavy casting in green and dry sands and loam. 
While it is in no sense a specialised foundry, there 
has been no neglect of labour-saving methods in 
dealing with its arrangement and equipment. 

The book is well written, amply and clearly 
illustrated, and will be a valued addition to the 


library of any young engineer or foundryman. 





THE PROVAN CHEMICAL WORKS OF 
THE GLASGOW CORPORATION. 
(Concluded from page 764.) 

* Tue processes of tar distillation are twofold, 


firstly the crude distillation, and secondly the 
operations of separating and refining the products. 








Fig. 17. 
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The primary operation is performed in closed stills 
for the liberation and condensation of the volatile 
matter and leaves pitch as the residual. This 
operation is carried out at all the four gas works 
in Glasgow. Two types of tar still are in use. 
The first is simply an egg-ended boiler (see Fig. 17) 
of 23 ft. 6 in. overall length and 9 ft. diameter. 
The still is supported on its brickwork setting by 
six gusset stay brackets B riveted to the still near 
the top. The charging main C is brought to a 
point on the curved top near which is a safety valve. 
Other mountings on the top are a manhole and the 
vapour outlet. The pitch run-off pipe is fitted | 
with a steam jacketed gland cock. This outlet | 





Valve ke 





shown in the illustration. After liberation the 
volatile matter is conducted by a pipe to the coil 
in the condenser tank where much of its heat is 
removed and the liquid produced is passed to the 
dividing box M for separation into fractions. 

A great source of trouble in connection with the 
distillation of tar is the presence in the crude material 
of a certain amount of ammonia water. Firing must 
be performed very carefully until this has been 
completely driven off, otherwise frothing actions 
occur accompanied by the carrying over of tar into 
the condensing plant. To speed up the distillation 
process and at the same time prevent frothing 
troubles, preheaters have been introduced for the 
purpose of performing a preliminary dehydration. 
The heat necessary for the operation is obtained 
from the vapours coming away from the tar stills. 
An installation of such plant has been erected in the 
Provan Works and details are shown in Figs. 18 and 
19, Plate XLVII. The equipment consists of four 
stills, four preheaters and six condensers, and is 
capable of dealing with 200 tons of tar per day. In 
the plan, Fig. 19, only one-half of the plant is shown, 
the other half being exactly similar. The tar stills 
are erected by the side of a raised platform which 
accommodates the preheaters and condensers. All 
the condensates are delivered into dividing boxes 
communicating with pipes to carry away ammoniacal 
liquors, naphtha, light oils, heavy oils and creosote. 

The tar still is a simple cylindrical vessel, 11 ft. 
diameter, having a domed top and a dished bottom. 
It is made of steel plate, the side joints being riveted 
while that in the dome is welded. The bottom 
plate is in one piece so that joints do not interfere 
with cleaning operations. The inlet pipe and the 
vapour outlet project into the dome to prevent 
the corrosion which would take place if the con- 
densation in the pipes could not drop back into the 


0... oi 






5 Sig 







5-92 





29 
F 
g 





£8 POG ecrnetnnn an cnsds 


tar. The top of the upright outlet pipe is carried 
into the spherical top to form a lip which will catch 
any condensation at this point and convey the 
liquid into the condenser pipes. The furnace and 
still seating are shown in Fig. 18. There are pigeon 
holes through the seating to permit the passage of 
the hot gases to the outer flues surmounting the 
still. At the points where the gases pass under the 
still fire tiles are introduced to protect the bottom. 
By removing the bricks surrounding the still at the 
top of the cylindrical part the complete still may be 
lifted out of place and a new one dropped into 
position. The amount of work necessary in replace- 
ment is thus cut down toa minimum. The vapours 


pipe is effectively protected from the heat by | from tli stil] are passed through two D-shaped coils 


brickwork. The furnace, ash pit and duct to/| 
convey the gases to the chimney are all clearly | 


in the preheaters. These are lap-welded 3-in. 
pipes which provide a heating surface of about 





240 sq. ft. Their form is shown in the drawings 
of the plant. ‘In these coils some of the heat of 
the vapours is given up and liberates the ammoniacal 
water from the tar in the preheater. When the 
distillation of the tar in the still is completed all 
the water which was contained in the crude material 
in the preheaters has been driven off. After the 
pitch left in the still has been run off into the coolers 
and prior to being run on to the pitch beds, the crude 
tar from the preheaters is fed into the still as its 
next charge. Working on this sytem it is possible 
to accelerate the operations considerably, as the 
tar is already dehydrated before it reaches the stills, 
and no disastrous effects ensue if the firing is rapid. 
When it is stated that it takes about 28 hours for 
the complete distillation of a change in the simple 
still first described and only 6 hours in the second 
case, the value of preheating is evident. The gases 
pass on from the preheater coils to those in the 
condensers, which are also arranged in D-shape, but 
are of 2-in. diameter and provide a cooling surface 
of 200 sq. ft. 

The plant shown in Figs. 20 and 21, Plate XLVIII, 
is used at the Provan Works for naphtha stripping, 
but similar plants are in operation in another of 
the works for tar dehydration. Some interesting 
experiments have been conducted by Mr. Walmsley 
with two of these Wilton plants and a steaming still 
to obtain continuous tar distillation. The complete 
plant is shown in the illustrations and consists of 
a furnace suitable for burning coke breeze, the gases 
from which pass up a central flue and then down 
by the outer one, over a coil of 3 in. cast iron pipes. 
When used for tar dehydration and distillation the 
crude tar is passed directly into the heated pipe 
coil and leaves at the top at about 170 deg. C. to 
180 deg. C. and 30 Ib. to 40 lb. pressure where it 
enters an open box in place of the vapour chamber 


SECTION THRO’ BENCH NEXT CHIIMNEY. 






used in naphtha stripping, which will be described 
later. The residual dehydrated tar from the open 
box is passed on to a second “ Wilton” coil which is 
maintained at a much higher temperature but at 
a lower pressure than the first one. Successful 
results have been obtained in continuous tar distil- 
lation with this arrangement. A steaming still 
kept hot by the waste furnace gases from the first 
coil was used in the early experiments in treating 
the residual tar with superheated steam, but this 
was found to be unnecessary, as a good medium soft 
pitch could be obtained without its use. The 
complete plant arrangement in Figs. 20 and 21, 
is that adopted for.treating oils for naphtha strip- 
ping which will be referred to later in this article. 
The third section of the works was designed to 





treat the tar oils for the production of tar acids, 
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the stripping of naphtha from the light oils and the 
extraction of benzol. 

The oil washers used are of the Typhoon type 
and their construction is shown in Figs. 22 and 23, 
Plate XLVIII. They are built of rolled steel plate 
and fitted with a conical base plate. When a charge 
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the contents of the washer are allowed to settle. 
The sodium salts of the tar acids are later run off 
from the foot of the plant, and pumped into car- 
bonators consisting of old tar stills where carbon- 
dioxide obtained from the waste gases from the 
sulphate of ammonia plant is bubbled through the 





raised store. They are first slaked in a Harding 
conical ball mill from which the material flows into 
a sump and is pumped from there to the first re- 
action agitator, then to the second, and on to the 
thickener. From the top of the Dorr thickener, 
caustic soda overflows and the calcium carbonate 
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of oil and caustic soda solution has-been introduced 
the belt striker gear is pulled over and the motion is 
carried through the bevel gears to the paddle, A, 
which is run at 95 r.p.m. A vortex is formed in the 
centre of the liquid, and the three radial baffles, B, 
are lowered to just break the surface of the fluid, 
and make som> of it run into the centre of the 
vortex, After the agitation has been completed 
































material to liberate the tar acids and {form ‘sodium 
carbonate. Repos 
The causticising plant was designed to give a 
yield of up to 20,000 gallons of crude tar acids per 
week. It is of the Dorr type, and capable of pro- 
ducing 10 tons of caustic soda per day. The lime 
and soda ash are brought into the works by railway 
wagons and are elevated by an electric hoist into a 


sludge is pumped to the next thickener where it 
meets with wash water as it leaves the pump. 
The overflowing weak alkali goes back into the 
process while the calcium carbonate is recovered 
with an Oliver filter. 

The reaction agitator is illustrated in Fig. 24. 
The lower part of the shaft is hollow, and a small 
tubular nozzle for compressed air is introduced into 
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CONSTRUCTED BY THE NORTH BRITISH DIESEL ENGINE COMPANY, LIMITED, GLASGOW. 





Fie. 5. ONE OF THE 


it at the foot. Some of the reacting mixture is 
drawn up the inside of the hollow shaft and passes 
out again through the small perforations in the 
rotating hollow arm just above the top of the solu- 
tion. There are steam coils for heating the fluid in 
the agitator which are not, however, shown in the 
illustration. The outflow is carried to a second 
plant of the same type and afterwards enters the 
thickener (Fig. 25) which is divided into three 
sections by conical trays. There are three sets of 
paddle arms, two only of which are shown in the 
illustration but the middle one has the same relative 
position to its tray as those drawn in position. The 
outflow from the second agitator is passed into the 
thickener at the top, and the paddles are revolved 
slowly to assist the settling of the suspended matter 
from the liquid. The clear caustic soda is run off 
by pipes just under the outer edge of the two top 
trays. The underflow is removed by Dorrco 
pumps and delivered to the Oliver filter where the 
calcium carbonate is collected. Weak caustic is 
sent back into the process, but the stronger solu- 
tions are evaporated in a plant made by Messrs. 
Ernest Scott & Co. which is of capacity sufficient 
to evaporate 6,000 gallons of water per day. 

The Oliver continuous rotary filter for the removal 
of the lime mud from the caustic soda is shown in 
Figs. 26 and 27. The underflow from the Dorr 
thickener is delivered into the steel tank below the 
drum where a mechanical agitator is fitted. The 
large steel drum revolves partly submerged in the 
tank. The surface of the drum is divided into 
sections which are covered with screens for the 
support of the filter medium which is a continuous 
sheet, held in place by a wire winding. Each 
section on the drum is connected by pipes through 
the hollow trunnion to an automatic valve which 
controls the application of vacuum for drawing the 
material through the filter and, at the necessary 
time, the application 'of steam or air to loosen the 
cake, As the drum is revolved the cake is scraped 
off from the face of the drum. 

The naphtha stripping plant has been referred to 
in this article in its use as a tar dehydrator and still. 
Figs. 20 and 21, Plate XLVIII, show the complete 
plant. The oil is forced through cylindrical heat ex- 
changers to the Wilton coil which it leaves at a 
pressure of 30 Ib. to 40 Ib. and at a temperature of 











BEDPLATE CASTINGS. 


160 deg. C. The pressure is relieved to atmospheric 
at the vapour chamber, erected over the heat 
exchanger, and the naphtha vapour driven off and 
passed by an overhead pipe to the condenser. 
Within the vapour chamber there is a series of 
trays and as the oil passes downwards over them, 
it meets an upward current of steam which liberates 
more of its naphtha. The residual oil passes by the 
down pipe into the heat exchanger and it then part: 
with its heat to raise the temperature of the incoming 
oil. The plant has a capacity of stripping th« 
napthha: from 10,000 gallons of oil per day. 
Not only are the main processes referred to in 
this article performed at the Provan Chemical 
Works but also the separation of oils and tar acids 
of different characteristics and the extraction of 
benzol. Storage accommodation for all the products 
has been provided at the loading banks beside the 

















Fig. 6. Marn Connectine Rops. 


power of the Diesel engine by double-acting working 
presented many difficulties to the designers, but 
they have now to some extent been removed and 
progress is being made continuously. The presence 
of a piston rod in the crank end of the cylinder has 
an effect upon the combustion of the fuel, the free 
passage of the scavenge air and the reduction of the 
power capacity of that part of the cylinder. The 
provision of a stuffing-box of suitable design to 
work effectively under the high pressures of the gases 
is another difficulty. To overcome some of these 
fects Mr. J. C. M. Maclagan has introduced, jointly 
with the North British Diesel Engine Works, 
Limited, a new form of construction and after an 
experimental engine of 240 h.p. had been constructed 
and complete investigations had been made of its 
running, the application of the new design to an 
actual marine engine of 2,250 h.p. was proceeded 








railway and roads. 





THE NORTH BRITISH TWO -STROKE 
DOUBLE-ACTING DIESEL ENGINE. 


TuE history of the progress of development of 
the marine Diesel engine has followed closely on the 
lines of that of almost every innovation introduced 
into engineering practice. In early days doubts 
were expressed about the suitability of an engine of 
supposed intricacy and complication for a service 
where reliability is the essential demand. In face 
of the success already attained those fears have died 
down and the position of the internal combustion 
engine in the field of marine propulsion has been 
conceded. The present tendencies follow lines that 
might well have been predicted from the knowledge 
of pioneer work in other fields. At first the relative 
simplicity and economy of the four-stroke cycle 
engine attracted attention and great progress has 
been made in the installation of single-acting engines 
working on that system. When the two-stroke 
cycle engine had been so much improved in design 
to obtain increased reliability and reduced fuel 
consumption, it took its place in the general lines 
of development. The attractiveness of an increased 
power production from a given-sized cylinder proved 
great and many of the early difficulties were soon 
overcome. To obtain a further increase in the 





with. This first set runs at 100 r.p.m. and is 
intended for the propulsion of a ship which is being 
built for Messrs. Harris and Dixon, of London, by 
Messrs. Barclay Curle and Co., Limited, of Glasgow. 

The members of the Institution of Mechanical En- 
gineers who have paid a visit to the North British 
Diesel Engine Works, during the summer meeting, 
will have seen some of the parts of the engine under 
construction and assembly. The innovations intro- 
duced into the design are many, and of a very inter- 
esting nature. Double action has been obtained with- 
out the introduction of a piston rod on the lower part 
of the cylinder, and another feature is that the cylin- 
der is caused to reciprocate nearly in synchronism 
with the pistons but with a much smaller travel. On 
Plate XLIX are shown an elevation and a plan of 
the engine while on Plate L, and on this page, there 
are illustrations of various component parts. 

Figs. 1 and 2 show the general lines of the design 
of the engine, which has three cylinders, 24} in. 
diameter, while the piston stroke is 44 in., and 
that of the cylinder liners is 13 in. A three-stage 
air compressor is driven from an extension of the 
main crankshaft at the forward end and a double- 
acting scavenge pump is provided at the other end. 
The whole structure is supported by side columns 
of box section, which are shown in Fig. 3 in the 


process of machining. These columns are erected 


upon a cast bedplate, one of the two parts of which 
is illustrated in Fig. 5. Being cast with a solid flat 
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underside no special seating is required for the 
bedplate, and it provides a receptacle for the 
lubrication oil. The engine has open-ended cylinders 
which, with their water jackets and the scavenge and 
exhaust branches, are free to reciprocate relatively 
to two fixed cylinder covers provided at the top 
and bottom. These covers take the form of 
stationary pistons with gastight rings and their 
construction is illustrated in Fig. 4, where two of 
them are shown alongside one of the cylinder liners. 
The top cover for each cylinder is carried on a bridge 
structure connecting the tops of the two side 
columns and a somewhat similar construction 
connects brackets on the lower parts of the frame 
to give support to the bottom cylinder cover. On 
each front column there is a water-cooled guide 
plate for the main guide slipper. A heavy gudgeon 
pin passes through the piston and projects on either 
side to give its motion to the ends of the forked 
connecting rod (see Fig. 6). At the foot of the 
connecting rod there is provided a heavy bearing 
which works on the crank pin. The motion for the 
cylinder liners is taken from the main crosshead 
pins by the use of rocking levers. The cylinder 
consists of two separate parts, one for each end, 
and they are joined by tie rods in such a way that 
a space is left between them of sufficient size to 
permit the motion of the crosshead pin. Con- 
structing the cylinders in this way facilitates the 
inspection and cleaning of the rings of the piston 
and the covers, as the only operation necessary is 
the removal of the ties. 

The oil inlets are arranged within the recessed 
cylinder covers. The ordinary camshaft con- 
struction for the operation of the fuel valves is 
dispensed with, the requisite motion for the valves 
being taken from the sliding cylinders. Starting 
air is admitted through an annular space surrounding 
the oil jet system. Scavenge ports are cut through 
the liners at the one end, and exhaust ports are 
located so as to be uncovered by the piston when 
both piston and cylinder liner are near the ends of 
their strokes. Both sets of ports extend round the 
complete circumference of the cylinder. When the 
piston is at the end of its stroke the exhaust ports 
are uncovered by it, while the scavenge ports are 
opened by the motion of the liners past the top cover. 
To enable the scavenge ports to be open for a certain 
time after the exhaust ports are closed, the motion 
of the sliding cylinder is given a lag behind that of 
the piston which amounts to about 15 deg. 

The operations may be followed by considering the 
top end of the cylinder when the piston is at the 
bottom of the stroke the scavenge and exhaust ports 
are open, and as the piston moves upwards the 
exhaust ports are closed first and then the scavenge 
ones. When the compression of the air is completed 
the fuel oil is projected into the cylinder and both 
piston and cylinder move downwards, continuing 
their travels to the ends of their strokes when the 
exhaust and scavenge ports are again uncovered. 
Similar operations, of course, take place at the other 
end of the cylinder at the same time. 

The exhaust from each end of the cylinder is 
brought to a common exhaust pipe, a part of which 
moves inside the end of a branch connection from 
the exhaust manifold. These branch connections 
pass through the back columns of the engine. 
Water cooling is applied to the entire exhaust pipe 
arrangements. The front box columns constitute 
the air receivers for scavenging and have stuffing- 
boxes fitted at the top, and near the middle for the 
sliding scavenge branches. The water pipes for 
piston cooling are attached directly to the centre 
of the length and thus are short, and their arrange- 
ment is simple. All the fuel pumping and engine 
control gear is mounted at the forward end of the 
engine. The control is by a single lever, and air may 
be admitted on starting to both ends of all cylinders, 
followed by the admission of fuel to one end of each 
cylinder prior to throwing over the lever to full fuel 
running. 

The construction gives: a combustion space of 
00d shape for efficient working and effective water 
jacketing. The centre of the crosshead guides 
being in the same horizontal plane as the centre of 
the piston, the rubbing actions of the piston on the 
cylinder walls, it may be anticipated, will be small. 
Through the piston and cylinders having relative 
Motion the actual piston speed is much smaller 


than in a fixed cylinder engine. This reduction, 
it is anticipated, will have the effect of giving a 
diminished rate of wear of cylinder liner and piston 
rings. Another effect of the moving cylinder con- 
struction is shown in the reduction in total height 
for a specified power, 

This interesting attempt to obtain the advantages 
of double-acting working, with the elimination or 
reduction of the disadvantages inherent in the 
system when a piston rod, passes through the crank 
end of the cylinder, must be regarded as a step 
towards the ultimate goal of all internal-combustion 
engine designers, the production of a reliable and 
economical engine of small weight. The results 
obtained in the tests when the engine is completed, 
and information on its running when installed in 
the vessel, will be looked for with great interest by 
the engineering world. 





THE INTERNATIONAL AIR CONGRESS. 


Tue International Air Congress, the objects and 
scope of which were briefly explained in our issue 
of the 15th inst., on page 753, was duly inaugurated 
on Monday, the 25th inst., and has been continued 
throughout the week. The opening of the Congress 
was performed by H.R.H. the Prince of Wales who, 
after welcoming the delegates, said the day must 
be regarded. as a red-letter one since the present was 
the first occasion on which an International Air 
Congress had been held in London, although, in the 
Royal Aeronautical Society, Great Britain had what, 
he believed, was the oldest aeronautical body in the 
world. Persons now living had been able to 
witness the achievement of what had long been 
man’s ambition, viz., mechanical flight. Many 
great men in history, such as Roger Bacon and 
Leonardo da Vinci, had inquired into. the problem 
of flight, but it had remained for us to see it solved. 
All present, His Royal Highness continued, were 
aware of the uses to which aeronautics had been put 
in war and though he hoped that experience would 
never be repeated, it had certainly resulted in the 
very rapid growth of aviation. In consequence of 
this we were able to perceive the great possibilities of 
the air in peace, and the development of these possi- 
bilities was the object of the present Congress. 
There was no more essentially international science 
than that of aeronautics by which such great speeds 
of locomotion were attained, and which was 
independent of the accustomed frontiers ; both these 
factors tended to foster the growth of international 
peace. His Highness then declared the Congress 
open. 

Phe inaugural address was then delivered by 
His Grace the Duke of Sutherland, who is chairman 
of the Main Committee of the Congress. His Grace 
remarked that it had been truly said that the present 
time was one which was pregnant with great possi- 
bilities for the future. It was believed that, within 
the next decade or two, aviation would bring about 
a partial or complete readjustment of our mode of 
living both as regards means of transportation and 
with respect to our present calculations of time and 
distance. He believed that the state of mankind 
would be bettered and their general prosperity 
improved by these advances. Modern aviation, he 
continued, had reached its present state in the space 
of fifteen years, and he believed that, with proper 
support, equally great, or even greater, developments 
would be made in the near future. Civil aviation 
would be a potent factor in promoting good feelings 
between nations as well as being of immense com- 
mercial advantage. It was to assist in bringing 
about this great purpose that the labours of the 
Congress would be devoted, but the results of these 
and of other labours must be properly applied by 
the continued support of Governments, as well as 
by the business initiative and patriotism of private 
citizens and wealthy and influential companies. 
After brief references to the possibilities of the light 
aeroplane and to the work of the previous inter- 
national air congresses, His Grace expressed the hope 
that a regular series of similar congresses would 
be held in the future, adding that frank and free 
discussion of ideas between workers of all nations 
was the best method of furthering progress. Finally 
he expressed thanks to H.R.H. the Prince of Wales 





for having opened the Congress and to the Institution 


' of Civil Engineers for having granted the use of their 
building for the purposes of the meetings. 

Dr. W. H. Maw, the president of the Institution 
of Civil Engineers, in responding on behalf of the 
Institution, remarked that in the last few years 
the chief nations of the world had made energetic 
efforts in connection with the conquest of the air. 
These efforts had given rise to a number of new 
problems, many of them very important and the 
majority of them of special interest to engineers. 
It was thus very fitting that the present important 
gathering should be held at the Institution of Civil 
Engineers, and he assured the members of the 
Congress that the council and members of the 
Institution regarded it not only as a great pleasure, 
but also as a great privilege to act as their hosts. 
He recalled the fact that in the past engineers had 
taken a most important part in the practical develop- 
ment of aviation and he was convinced that they 
would give similar, and possibly even more effective, 
aid in the future. Success in aviation could only be 
attained by continued researches of the most varied 
and far-reaching character, while the practical 
utilisation of the facts revealed by such researches 
would make very heavy demands upon our stores of 
engineering knowledge and experience. Finally, on 
behalf of the Council and Members of the Institution, 
he extended a hearty welcome to His Grace the 
Duke of Sutherland and his colleagues of the 
International Air Congress. 

At the conclusion of the inaugural proceedings the 
Congress divided into four groups for the reading 
and discussion of papers. The subjects dealt with 
by Group A were aerodynamics, construction and 
research, &c., while Group B was devoted to power 
plants, fuels, lubrication, air-screws, &c. Air 
transport and navigation matters were dealt with 
in Group C, while the remaining Group D, attended 
to the military aspects of aviation and airships. 
Altogether about 60 papers, were presented for read- 
ing and discussion, so that it will obviously be 
impossible for us to deal with all of them. We 
propose, therefore, to give brief summaries of the 
papers and discussions which appear to us to be 
most likely to interest our readers. 











STANDARDISATION IN RESEARCH. 


On Monday morning, the attention of one section 
of Group A, under the chairmanship of Colonel 
O’Gorman, was devoted to the questions of standard - 
isation in research methods, systems of showing 
aerofoil shapes and in mathematical notation. 

Sir Richard Glazebrook prefaced his paper on 
“Standardisation of Methods of Research” with 
some references to the significance of standardisation 
and its necessity in the production of machine parts 
and in the tests of the materials used in the con- 
struction of aeroplanes, as well as in the apparatus 
and the methods of their application in investigation 
work. Standardisation in design was harmful to 
progress, but was essential when mass production 
had to be introduced to manufacture in large quan- 
-tities in times of emergency. It was an undoubted 
fact that much of the progress of aeronautics was 
due to research work, both on full-scale machines 
and in model experiments carried out in wind 
tunnels. Owing to the great variations in the 
design of the channels in which the greater part of 
the research was done, it was not possible to make 
exact comparisons between the results obtained 
by the various workers. The investigator can never 
be sure that the scale effects introduced into the 
determination of full-sized conditions from model 
experiments remain constant throughout all the 
conditions of actual working. There was an acknow- 
ledged difference between the conditions of running 
of an aeroplane in free air and of a model suspended 
in an air flow which was straightened out and con- 
fined by the walls of a tunnel. With various forms 
of channel differing relationships of the results were 
to be anticipated. Sir Richard described the shape 
and construction of many of the wind tunnels, such 
as that at the National Physical Laboratory, the 
Eiffel type, that of the Royal Aircraft Establishment, 
the Géttingen plant, and the American installation 
at Langley Field. The balances or measuring instru- 
ments also varied in construction very widely, and, 
in consequence, the difficulties of making compari- 
sons of results were increased. 
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of Research, wrote to the Advisory Committee on 
Aeronautics, suggesting the desirability for com- 
parative tests with exactly similar models in the 
representative wind channels of Britain, France and 
America. When the Aeronautical Research Com- 
mittee was formed the proposals received approval 
and a scheme of tests was drawn up. The co-opera- 
tion of the aeronautical authorities of other countries 
was obtained and the scheme was started. Two 
models were constructed and made available for 
test work in the wind tunnels of those countries, 
which were invited to join in the proposed co- 
operation, as well as others, who applied to be per- 
mitted to join in the scheme. The aerofoils were 
first tested out at the R.A.E. and a report was drawn 
up and presented to the Aeronautical Research 
Committee in May, 1922. The investigations in the 
French wind channel were then conducted and 
completed by November, 1922. The scheme has 
worked out most satisfactorily, but the authorities 
have decided to refrain from publication and 
general discussion of the results so far obtained 
until all are available. 

Sir Richard concluded his paper with a statement 
of the opportunities for research in Britain and the 
methods of procedure at the National Physical 
Laboratory and at the Royal Aircraft Establishment. 
Nearly all of the work done at the National Physical 
Laboratory was concerned with general problems, 
such as lateral stability, the determination of rotary 
coefficients, effects of air flow round the body of a 
machine as affecting the air screw performance, 
determinations of equivalent free air speeds, control 
at low speeds, wings of high lift, the effects of 
modifications such as the Handley-Page slot and 
the application of Prandtl’s theory of lift and drift 
and the corrections it involves in model experi- 
ments. At the Royal Aircraft Establishment work 
of an entirely different character was performed, 
and largely with full-scale appliances, developed 
for their special purposes. Examples cited were 
the recording control stick, gyroscopes for measuring 
the rate of responses of the controls and accelero- 
meters which register at each movement the 
acceleration of any part of the machine to which 
they were applied. 

Theoretical work was not neglected, as was evident 
from the work of Glauert in advancing the work of 
Prandtl, Bairstow on the application of the theory 
of a viscous fluid to aeronautics, Pippard and South- 
well on stresses and strains, and of Pannell, who was 
lost with the ill-fated R38, on the pressures to 
which an airship is subject. 

At the conclusion of Sir Richard Glazebrook’s 
paper the Chairman announced that it was proposed 
to take the other papers on standardisation of the 
method of computing wing sections and on mathema- 
tical notation before the discussions. | 

Mr. A. G. von Baumhauer then read his paper on 
a “ Proposal for Standardisation of the Methods of 
Computing Wing Sections.” The aims underlying 
the proposals, which were presented as a report of 
the Ryks-Studiedienst Voor de Luchtvaart, were 
that exact definition and a good general impression 
of the form were given. Before detailing the method 
proposed, the schemes adopted by the research 
workers of Britain, France, America and Germany 
were described and criticised. The standard pro- 
posal submitted consisted of giving an outline form 
without any dimensions whatever, but with vertical 
and horizontal axes shown, and the dimensions of the 
ordinates and abscissae given in a separate table. 
The horizontal axis was defined by two or more 
points of contact with the lower surface or, alter- 
natively, the line on which the maximum length was 
intersected. No claim of originality was ‘made for 
the method, but it was put forward as a suggestion 
for general adoption. 

The third paper was on the subject of standardis- 
ing the mathematical notation of aeronautics and 
was presented by Commandant du Genie E. Herrera. 
The question of unifying practice in the use of sym- 
bols in all the countries of the world has been fre- 
quently discussed, formerly without the attainment 
of much practical result. The proposed scheme 
submitted for consideration as a standard took 
account of the requirements in groups, namely, 
algebra, geometry, mechanics, aerology, aero- 
dynamics,, aeronautics, physics, chemistry, con- 


nomy, and economics. An exhaustive scheme was 
submitted, in ‘which Roman, Greek and other 
symbols were employed. 

In the discussion of Sir Richard Glazebrook’s 
paper Mr. von Baumhauer emphasised the necessity 
for a standard method of computing the form of a 
propeller. He contended that sending the same 
aerofoils to each national wind channel meant a 
great waste of time, which could be avoided if 
exact definition on a standard form were possible. 
Major A. R. Low contended that standardisation 
of research was a contradiction in terms, although 
he agreed with the necessity for the suggestions of 
the author of the paper. The effects of the supports 
of the models were very marked. Now that the 
circulation theory of lifting actions was taken up 
officially, he thought it was necessary to give suitable 
acknowledgment to the work of Lanchester. After 
referring to the efforts of Lord Kelvin and Professors 
Tait and Clerk Maxwell to get a rational system 
of units for electrical work, he asked what had been 
done in connection with aeronautics. He regretted 
the great amount of time which had to be taken up 
in transforming the units of other people’s work 
to put them into line with British practice to effect 
comparisons of the results. Colonel C. L’Estrange 
Malone put forward a plea for a greater expenditure 
on research and advocated the founding of a Corps 
of Aircraft Constructors similar to the Royal Corps 
of Naval Constructors. Mr. Ide read a communi- 
cation from Mr. Warner, pointing out the difficulties 
of application of a standard procedure in connection 
with sections. 

Professor Bairstow spoke of the extreme difficulty 
of standardising symbols and stated that a new 
subject needed more symbols than the other 
branches of engineering. The difficulties of intro- 
duction of any scheme of units were due to the possi- 
bilities of negative values being obtained for some 
of the derivative results. All objections to units 
could be met by using the absolute system. The 
time did not seem ripe for standardisation or, indeed, 
for any change. 

Sir Richard Glazebrook, in replying to the dis- 
cussion on his paper, agreed that the time taken in 
carrying out tests on the same models was very 
great, but if any other procedure were adopted the 
possibilities of errors were serious. The use of a 
different system of units for aeronautical work than 
those used in other branches of engineering intro- 
duced many difficulties. Credit was given to 
Lanchester for his work, but they must also recognise 
the great work on extending it which was done by 
Prandtl. He agreed with Colonel Malone and 
thanked him for his support in the demands for 
recognition of the value of research. 

The morning session was brought to a close with 
an appeal from Mr. Ide for the broadcasting of all 
experimental results. 


Extra-Lieut ALLoys. 


* In"Group A, under the presidency of Sir Robert 
Hadfield, a paper on “ Extra-light Alloys and their 
Utilisation in Aeronautics” was contributed by 
Messrs. A. M. Portevin and R. de Fleury. It was 
read in abstract by Colonel C. Grard, D.S.O. 

The paper called extra-light alloys those whose 
specific gravity was below 2, in order to distinguish 
them from the light metals and alloys having a 
specific gravity of from 2 to 3. It dealt with the 
alloys of magnesium, in which the proportion of 
added metals was sufficiently low for the specific 
gravity to remain below 2. The various chlorides 
of magnesium formed at the present time the 
principal sources from which the metal was obtained. 
Diagrams in the paper illustrated the influence of 
certain metals (aluminium, zinc, cadmium, copper) 
upon the mechanical properties of magnesium ; 
the four metals named were those most frequently 
used. In regard to the modulus of elasticity, its 
increase was relatively smaller than the increase in 
tensile strength, elasticity and elongation. Thus, 
in order to obtain an increase of 10 per cent. in 
the modulus of elasticity, an addition of 4 per cent. 
to 5 per cent. of aluminium or zinc, and of 8 per cent. 
to 10 per cent. of copper, was required. The ternary 
alloys most in use were magnesium—aluminium— 
zinc alloys. The property of the alloys could, of 
course, be modified by cold work or annealing. 
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shape of castings; they could also be drawn, 
forged, rolled, worked under the hammer, turned 
and welded. Special attention was called, in the 
matter of castings, to the absolute necessity of most 
completely drying the sand moulds. The casting 
temperature should always be under 700 deg. Cent. 
Pieces could also be chill-cast. Welding gave ex- 
cellent results whatever be the thickness of the piece 
dealt with. The paper called special attention to 
the general tendency when comparing together 
two metals having widely different specific gravities, 
of establishing a parallel between the specific gravi- 


ties 7 and the tensile strengths e This was not 


sufficient, since the ratio of the moduli of elasticity 
E 


p, Ws of no less fundamental importance. The 
authors expressed the opinion that two schools 
would now be inaugurated, one advocating for light 
structures the use of steel having a high tensile 
strength, and the other the use of light metals, 
particularly magnesium, the lightest of them. In 
their discussions the consideration of the modulus 
of elasticity would be found almost always to play a 
far more controlling action than the tensile strengths 
in limiting the possibility of making an aircraft 
unit as light as could be. Bringing in the modulus 
of elasticity, together with specific gravity and 
tensile strength, the authors compared aluminium 
with steel, magnesium with steel, and magnesium 
with aluminium. They found that, from the point 
of view of tensile strength and for equal weight, 
the light alloys could readily be compared to the 
special steels. The extra-light ones, magnesium in 
particular, were likely to possess marked advan- 
tages over all metals having a higher specific 
gravity, and even over aluminium. 
Dr. Rosenhain found the paper of great interest. 
It dealt with a subject that had formed the object 
of research carried out at the National Physical 
Laboratory. Broadly s ing, the authors’ work 
was in agreement with that of the National Physical 
Laboratory. Very light alloys were most attractive 
from various standpoints, but their utilisation was 
surrounded with very great difficulties. Their 
maximum tensile strength was in the neighbourhood 
of 18 tons per square inch, and that was only about 
half that of the best aluminium alloys. Another 
difficulty, and a serious one, had reference to corro- 
sion, since pure magnesium was very corrodible, and 
the alloys of magnesium were more corrodible still. 
Means would therefore have to be found to prevent 
their rapid corrosion. Their cost was high, since 
magnesium was a@ very expensive metal. Further, 
it was more or less inflammable and its use was not 
to be recommended for engine parts subject to high 
temperatures. The authors had not referred to 
the physical properties, namely, the resistance of 
these alloys to alternating stresses, to alternate 
pressure and tension. In this connection these 
alloys, including the ordinary aluminium alloys, 
did not compare favourably with steel, and the 
power to resist alternating stresses was a most 
important factor for consideration. In the matter 
of the modulus of elasticity, he (the speaker) was 
not very hopeful; its improvement could not be 
effected to any very great extent. It might occur 
that we should be driven to use the hardest metals, 
such, for example, as tungsten, moving, therefore, 
in a direction quite opposite to the one followed by 
the authors. He did not think the ratios they had 
put forward were quite correct, for the strength of an 
alloy could be doubled by a slight addition of the 
copper content, an addition which did not alter the 
specific gravity to any material extent. In regard 
to casting the magnesium alloys, the doing of this 
in a neutral atmosphere was surrounded with very 
great difficulties. Air was about the best atmosphere 
to use; casting in vacuum was, however, better 
still, if this could be done. Here Dr. Rosenhain 
showed a specimen of magnesium which Dr. Jeffries 
had given him during his recent stay in the United 
States. The authors had stated that chlorides 
were almost the exclusive present source of supply, 
but the metal from which the specimen in question 
had been obtained had had no connection whatever 
with chlorides. He had brought over this specimen 
from the United States without giving it any pro- 
tection whatever, and the crystals had retained all 
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~ On the motion of the chairman, the authors and 
Colonel Grard received the thanks of the meeting. 


ATRSCREW RESEARCH. 


In Group B, which met in the Reading Room 
under the chairmanship of Brigadier-General R. K. 
Bagnall-Wild, the paper taken was one by Dr. H. C. 
Watts, relating to airscrew research in Great Britain. 
Dr. Watts, who is chairman of the panel appointed 
by the Aeronautical Research Committee to deal 
with airscrew research, explained that, during the 
war, this class of work was spasmodic and unorgan- 
ised, so that it had been necessary to lay down as 
a fundamental principle that the more recent work 
should be done on airscrews having a known and 
definite relation to each other. A family of air- 
screws had, therefore, been designed and tested, 
using a standard aerofoil section, a standard blade 
shape, and a standard variation of blade thickness 
with length of blade. Many variables were thereby 
eliminated, and those left were pitch, aspect ratio 
and number of blades. In all, 26 different airscrews 
were made and tested, and the greater part of the 
work has been dealt with in a report now in the 
press. Some results, however, were given in the 
paper, and broad general conclusions deduced from 
these. For example, it is concluded that, for low 
values of the geometrical pitch, four-bladed screws 
are less efficient than two-bladed ones. Tests on 
screws having a constant total blade area, but differ- 
ent numbers of blades, generally confirm the widely- 
accepted view that, provided the total blade area 
remains constant, the efficiency will be constant ; 
in other words, if the total blade width is the same, 
it is immaterial whether the width be divided among 
2, 3 or 4 blades. Other points brought out are 
that, for low pitches, the efficiency is seriously 
affected by the total blade width, but with high 
pitches the total blade width has but little effect on 
efficiency. Other experiments referred to indicate 
that there is little to choose between a blade of 
constant pitch and one having a pitch which 
decreases or increases towards the tip. This fact 
has an important bearing on the design of metal 
airscrews. 

Another part of the research had reference to 
the effect of bodies of various sizes situated either in 
front of or behind the screw. In general, it was 
found that the presence of the body increases both 
thrust and torque, the increase of the former being 
greater than that of the latter. This effect increases 
with the size of the body and is generally more 
marked for a tractor than for a pusher body. Experi- 
ments are being carried out with high tip speeds in 
order to determine at what speed the compressibility 
of the air begins to have a serious effect on efficiency. 
Some early results showed that compressibility 
effects were appreciable when the tip speed reached 
0-85 of the velocity of sound in air, but there was 
some reason to suspect that the results were affected 
by the twisting of the blade ; a preliminary research 
was, therefore, carried out to investigate this point. 
In the remainder of the paper the author traced the 
development of the various airscrew theories and 
referred briefly to that of Glauert. This theory, 
he said, was being checked against experimental 
results and, although the work was not yet com- 
plete, good agreement had been found with respect 
to total thrust and torque and also with experi- 
mental thrust-grading curves. 

The only speaker in the discussion on this paper 
was Mr. A. Fage, who, after expressing appreciation 
of the paper, remarked that Mr. Glauert had placed 
airscrew theory on a sound foundation. The weak- 
ness of the inflow theory, which the speaker said 
he was partly responsible for, was that it had no 
logical basis. Further research, however, was neces- 
sary to fix the practical limitations to the Glauert 
theory. For this purpose use was being made of 
the data obtained from the family of airscrews tested 
at the National Physical Laboratory and referred 
to by the author. From the extensive data 
obtained it was possible to make generalisations 
with confidence, and the speaker thought the out- 
come might render necessary a careful scrutiny of 
the fundamentals of the Prandtl theory. 

In thanking the author for his paper, the chairman 
referred to the need for further work, particularly 
on a full seale, and added, in connection with 
variable-pitch propellers, that means were required 





to enable the pilot to rotate the blades from the 
cockpit during flight. In this way it would be 
possible to obtain the maximum efficiency while 
climbing and also at cruising speeds. After the 
author had expressed thanks for the reception 
accorded to his paper the meeting adjourned. 


Tue SLOTTED WING. 


One of the papers considered by a section of 
Group A, on Monday afternoon, of which meeting 
Sir R. T. Glazebrook acted as chairman, was by 
Mr. F. Handley Page, and dealt with the develop- 
ment of the slotted aeroplane wing. Mr. Page first 
described the device in a paper read before the 
Royal Aeronautical Society in February, 1921, 
which was dealt with in our columns at the time.* 
His present paper referred to subsequent work on 
the subject, and gave the results of wind channel 
tests on the application of the principle to various 
different wing sections. He mentioned that auxiliary 
aerofoils of what he described as the single-surface 
type, 7.e., formed of bent plates of uniform thickness, 
gave rather better results than the usual sections of 
varying thickness, and had the additional advantage 
that, in the closed condition, there was very little 
alteration to the true basic section of the wing. 
As a result of a very large number of tests, the data 
of which were given in the paper, an increase in 
lift of about 50 per cent. might be expected from a 
slot near the leading edge in the case of a wing of 
thin section, while a slotted flap would give an 
increased lift of about 40 per cent. With medium 
sections the increased lift obtained with front slots 
and slotted flaps would be 40 per cent. and 30 per 
cent. respectively, while the corresponding figures 
for thick sections would be 35 per cent. and 25 per 
cent. These figures, the author stated, could be 
obtained with full-sized machines, but he remarked 
that the actual increase due to the front slot depended 
upon the shape of the slot, and if a large increase 
in lift was obtained from the front slot the increase 
due to the back slot would be less. After discussing 
the control of machines with slotted wings and the 
effeet of the slots on the design of aircraft, the 
author drew the conclusion that, in the case of an 
aeroplane having a normal landing speed, an all- 
round improvement in maximum speed, climb and 
height of ceiling could be obtained by the use of 
slotted wings. 

Dr. A. G. von Baumhauer, who opened the dis- 
cussion, asked for further information as to the 
reason for the increased lift obtained from the use 
of slots, and himself suggested the explanation that 
the extra lift was due to the fact that the angle of 
inclination of the auxiliary wing was steeply negative. 
He subsequently asked for further information as 
to the tendency of a machine with slotted wings to 
get into a spin. Mr. R. V. Southwell, who spoke 
on the invitation of the chairman, congratulated 
the author on having been able to make practical 
use of a device before the explanation of its action 
was forthcoming. The next speaker, Mr. H. Glauert, 
said that the employment of slots enabled a wing 
to be used at a higher angle of incidence, and that 
at the same angle of incidence the slotted wing was 
no better than a similar section without a slot. 
He added that, unless sufficient control were pro- 
vided, it would not be possible to take advantage of 
the increased lift, and that with the necessarily 
powerful controls there would be the same risk of 
stalling as existed in any ordinary machine. Mr. 
R. McKinnon Wood confirmed the author’s state- 
ment that the same increase in lift was obtained 
with a full-size machine as with a model tested in a 
wind channel, and Major F. M. Green asked for 
particulars of the wind channel in which the tests 
had been made. Major J. S. Buchanan added that 
full-scale tests of machines with slotted wings made 
by the Air Ministry had been satisfactory so far, 
but were not yet completed. 

In his reply to the points raised in the discussion, 
the author first explained that, while Mr. Glauert’s 
remarks with respect to stalling were quite correct, 
the controls could be arranged so that it was ex- 
tremely difficult for the pilot to bring the machine 
to the stalling angle, and, with regard to spin, he 
pointed out that the lift curve obtained with the 
slotted wing had no very marked peak, such as was 





*See ENGINEERING, vol. cxi, page 274. 





usually associated with the phenomenon of spin. 
In answer to Major Green, he stated that the wind 
channel used for the tests was 4 ft. square and the 
tests were made at a wind velocity of 40 ft. per 
second. The results corrected by Prandtl’s method, 
he added, were in accordance with those obtained 
in the 7 ft. channel at the National Physical Labora- 
tory and also with the Géttingen wind channel. 
They also agreed with the results obtained with 
full-sized machines. 


AERODYNAMIC APPARATUS AT THE NATIONAL 
PuysicaL LABORATORY. 


After a short adjournment, the chairman called 
on Mr. R. V. Southwell to read his paper dealing 
with the apparatus and equipment recently con- 
structed in the Aerodynamics Department of the 
National Physical Laboratory. The author first 
described the new 14 ft. by 7 ft. duplex wind channel, 
which he illustrated by means of lantern slides, 
remarking that the air velocity had been found to - 
be within }$ per cent. of the mean over practically 
the whole working area. The roof balances used 
to measure the forces on the model, he said, were 
practically twice the size of those previously 
employed at the laboratory. They enabled the 
lift, drag and pitching moments to be determined 
in the usual way, and since either the sum or the 
difference between the lifts on each side of the 
model could be measured, it was possible to deter- 
mine the rolling moment. He also explained the 
apparatus employed to measure all the component 
forces and couples on a model at large angles of 
pitch and yaw, as well as the apparatus for measur- 
ing the rotary derivative Lp, which represents the 
damping in roll due to a given angular velocity 
of roll, and is required in connection with stability 
calculations. The apparatus used for testing the 
airscrews, dealt with in Dr. Watts’ paper mentioned 
above, was also described, and another device 
referred to was a special form of Pitot tube used for 
determining the velocity and direction of the air in 
the neighbourhood of a solid body. This instrument 
makes use of the fact that the Pitot tube is very 
sensitive to the direction of the wind when set at 
an angle of about 45 deg. with the wind. Four small 
tubes, two in the vertical plane and two in the hori- 
zontal plane, are set with their open ends at an 
angle of 45 deg. with the longitudinal axis of the 
instrument, which is moved in both planes until 
the pressures in the tubes are equal. When this is 
the case, the axis of the instrument coincides with 
the wind direction, and the wind velocity is measured 
by a fifth tube in the ordinary way. The author 
finally described the large model of a “ Bristol 
Fighter” aeroplane, which has been tested in the 
duplex wind channel, and dealt with the induction 
motor fitted in the fuselage of this model for the 
purpose of driving the airscrew. Some particulars 
of this interesting motor will be found on page 399, 
ante. 

The discussion on this paper was opened by Dr. 
N. A. V. Piercy, who described an alternative 
method of measuring the direction and velocity of 
the wind, used at the East London College. The 
speaker remarked that in a stream-line body, similar 
to an airship body, it was possible to find a plane in 
the neighbourhood of the nose in which the pressure 
on the surface of the body was equal to the static 
pressure of the wind stream. Four tubes were fitted 
inside the body, with their open ends terminating 
in the surface in two planes at right angles, and 
also in the plane above referred to, in which the 
pressure is equal to the static pressure of the wind. 
The position of the body was adjusted so that the 
pressures in all four tubes were equal, and the axis 
of the stream-line body would then give the direction 
of the wind. The velocity was measured by 
another Pitot tube, terminating in the nose of the 
body. 

The only other speaker, Mr. R. A. Bruce, asked 
for further information on the phenomenon of auto- 
rotation, which the author had referred to in 
describing the apparatus for measuring the rotary 
derivative Lp, and, in replying to the discussion, 
Mr. Southwell explained that the phenomenon 
was the basis of the accident or manceuvre known 
as spin. A model, he said, if suitably mounted in 
a wind channel, would continue to rotate about its 
longitudinal axis if an initial rotation of sufficient 








798 


ENGINEERING. 


[JUNE 29, 1923. 








angular velocity were imparted to it in either direc- 
tion, The experiment, he added, would be shown 
to the members of the Congress who visited the 
National Physical Laboratory on Thursday. The 
instrument referred to by Dr. Piercy, the speaker 
said, was new to him and was very interesting. 
It seemed to be very similar to the device described 
in the paper, and he thought it would serve its 
purpose equally well. 

After the author had been thanked for his paper 
the meeting was adjourned. 


THE UNIFICATION OF STANDARDS. 


In Group A, under the presidency of Sir Henry 
White-Smith, the first paper taken on Monday 
afternoon was on “ The Unification of Standards in 
Aeronautics,” by Colonel C. Grard, D.S.O., who 
read it in abstract. The author emphasised the 
importance of working to standards from a national 
point of view, in order to secure economical pro- 
duction, and, from an international point of view also 
for the rapid exchange of the requisite material for 
aircraft construction. His paper was divided into 
two main parts, dealing with standards of quality 
and standards of form. The establishment of 
standards of quality demanded the determination of 
the characteristic features of the materials and the 
correct ascertainment of quality. In regard to 
testing, unification required a precise, or standard 
definition of the figures to be obtained; a standard 
specification of testing methods and apparatus giving 
eyidence of the characteristic features of the metals, 
a standard definition of the test specimens and the 
adoption of a standard terminology. Chemical tests 
should also be standardised in order to secure greater 
uniformity in the results. In the matter of the 
elastic limit, in regard to which varied opinions 
existed, there had been adopted in French aeronautics 
a “practical’’ standard limit defined as follows: 
“ The clause establishing for the elastic limit a value 
of n kg. per square millimetre is reckoned as having 
been met when the test-piece subjected to a load 
corresponding to the » kg. during 10 seconds, and 
then released, takes up its original length, an 
allowance of 00 the length between gauge points 
being granted.”” The limit of elasticity thus defined 
has been adopted in France because it is one that 
can be measured, and to which it has been possible 
to give a standard definition. The use of the term 
“annealing * without reference to the critical point 
should be discontinued. The establishment of 
standards of form internationally, the author stated, 
was more difficult owing to the different units of 
measurement, but the problem was one quite possible 
of solution. Here he called attention to the recom- 
mendations of Colonel Renard and Mr. Rateau, 
according to which the dimensions of successive 
sizes of components formed a geometric progression. 
Germany had adopted this French system and had 
styled the resultant series ‘‘ die deutsche Reihe.” 
The French series would, for all practical purposes, 
meet British dimensions, thus 1 in. = 25°4 mm. 
would correspond to the French 25 mm.; 2in. = 
50°8 mm. to 50 mm.; $ in. = 12°7 mm. to 
12°5 mm.; } in. = 6°35 mm. to 6°3 mm., and so 
forth. They are therefore also applicable to Great 
Britain. 

Mr. C. le Maistre then read a paper on “ Aircraft 
Standardisation,” in which he laid emphasis on the 
necessity of avoiding any step which would hamper 
progress in design by premature standardisation, 
but agreed that no risk of this kind’ would be 
incurred if international agreement was reached as 
to the precise signification to be attached to technical 
terms in common use, and as to methods of testing 
materials. He stated that during the war the Air 
Ministry had called upon the British Engineering 
Standards Association ‘o draw up specifications for 
aircraft material, and these had proved satisfactory 
both to the Ministry and to the manufacturers. In 
all, some 200 specifications had been issued. The 
specifications now in use were, in fact, based on 
these, but they were being continuously revised and 
brought up to date by a special committee. These 
specifications had proved useful in other industries, 
certain special steels originally introduced to meet 
aircraft requirements being now utilised for motor 
cars. Something had also been done to unify 
nomenclature, and a glossary of aeronautical terms 





brought up to date had been issued by the Standards 
Committee, and similar work had been undertaken 
in connection with the terms used in radiography. 

It would, he thought, be difficult at present to 
secure interchangeability of components, but it was 
very desirable to reduce the multiplicity of different 
types now in use. On the other hand, any attempt 
to unify complete machines or main component parts 
would be disastrous. Whilst, therefore, the time 
had not yet arrived for the issue of general inter- 
national aircraft specifications, there were a number 
of minor points on which agreement might be 
secured. Many of those whom he had consulted 
had expressed a desire to resuscitate the Inter- 
national Commission of Aeronautical Standards 
which was created during the war. In conclusion, 
Mr. C. le Maistre observed that the term “standardisa- 
tion’ lent itself to misconception. It would be 
better to employ the word “ unification,’ which 
would not involve the implication of such a crystal- 
lisation of practice as would be a bar to progress. 

After a discussion, in which the views expressed 
in the two papers were accepted and emphasised, 
the following resolution was passed :— 

“That this International Air Congress assembled 
in London, in June, 1923, invite the International 
Convention of Air Navigation to consider the 
advisability of setting up a permanent International 
Commission for standardising aircraft material and 
component parts, and for this purpose to invite 
delegates from various national standards organisa- 
tions to meet and report on the matter.” 

On Monday evening the members attended a 
reception held at the Hotel Victoria, by the President 
of the Congress, H.R.H. the Duke of York, and the 
following day, as well as Thursday, the 28th inst., 
were occupied with visits and excursions to places of 
aeronautical interest. The reading and discussion 
of papers was continued on Wednesday, the 27th 
inst., and will be concluded to-day ; we propose to 
deal with some of the remaining papers and dis- 
cussions in subsequent issues. The final meeting 
of the Congress will take place to-morrow morning, 
when the chair will be taken by the Right Hon. 
Sir Samuel Hoare, Secretary of State for Air. “The 
social functions included in the programme of the 
Congress comprised a reception by the Lord Mayor 
at the Mansion House on Wednesday, a reception 
by the Duchess of Sutherland at Hampden House, 
on Thursday, an official visit to the Science Museum, 
South Kensington this evening, and a banquet at 
the Hotel Victoria to-morrow evening. Special 
arrangements have also been made for the members 
to visit the Royal Air Force Pageant at Hendon 
to-morrow afternoon. 


(T'o be continued.) 





ATOMIC PROJECTILES AND THEIR 
PROPERTIES. 

At the close of the season of the Royal Institution 
on the 16th inst., Sir Ernest Rutherford, F.R.S., 
was able to conclude his course of six lectures on 
** Atomic Projectiles and Their Properties,” delivery 
of which had been interrupted before Easter by his 
indisposition, as we pointed out at the time. Our 
abstract of the fifth lecture appeared on page 358 
of our issue of March 23. 

Briefly recapitulating the line of argument of his 
last lecture, Sir Ernest said that the study of 
collisions between swift a particles and hydrogen 
nuclei (protons) enabled us to draw conclusions as 
to the structure of the nucleus. Assuming first for 
simplicity sake that all the complexity belonged 
to the a particle and that the proton was merely 
a point charge, he had shown that the a particle 
must be a field of strong forces and of sensible 
dimensions. According to the calculations of 
C. G. Darwin and the experiments of J. Chadwick 
and E. 8. Bieler the a particle might be a spheroid, 
of the axes a = 8 x 1078 cm. and b = 4 x 1074 
em. The law of inverse squares held outside that 
spheroid; it would not hold inside, and any 
particle penetrating into the spheroid would meet 
a rapidly increasing force field. In this considera- 
tion the a particle had, to simplify matters, been 
supposed to be the target at rest whilst the hydrogen 
nucleus was the projectile; that was frequently 
convenient. 


To-day, Professor Rutherford continued, he was 
going to give an account of the application of this 
method to the attack of an atom; but he would 
first consider some theoretical points. Imagine the 
nucleus of an atom of RaC as a sphere and let an 
a particle be fired out of it; that particle would 
start at zero velocity or at some positive velocity. 
If we imagined the process reversed, a particle shot 
from outside, reaching the sphere and the actual 
structure at that velocity, need not much disturb 
the nucleus. The distance at which an a particle 
could approach the nucleus of a very heavy atom, 
say of atomic number 80, was 4 x 1072 cm.; the 
a particle would then be reflected. In the more 
promising case of a lighter atom like oxygen (atomic 
number 8)—the dimensions of which were not 
known—the a particle might get 10 times closer, 
i.é., within one-tenth of the just stated distance, or 
4 x 10° cm., which was roughly the dimension 
of the a particle itself. The a particle might ina 
head-on collision, therefore, reach the structure with 
considerable energy and might disturb or disintegrate 
it. That was the idea underlying the experiments, 
and he had been guided by another point of view. 
Supposing he had disintegrated an atom. For 
various reasons it had long been assumed that the 
helium nucleus of mass 4 was one of the constituents 
building up other atoms. Thus oxygen O = 16 = 
4He; but that would not apply to nitrogen 
14=3 x 4+2, where there were two units of 
something else, probably protons of mass 1. We 
had, of course, to remember that the atom also 
contained negative atoms of matter; they were 
even present in helium, since its mass was 4 and its 
charge 2; the charge was always the resultant charge. 

In discharging now a particles from RaC into air 
he had noticed a peculiar effect; particles appeared 
which travelled at high speed far beyond the range 
of the a ray. and made the zinc sulphide screen 
scintillate. The effect was the first observation 
of the disintegration of nitrogen. But in those 
days it had been very difficult and laborious to 
count those few, feeble light flashes, and the later 
progress was mainly due to improvement in the 
technique, especially in the microscope. They 
wanted a magnification of about 50 and an object 
glass of wide aperture and very short focus; Pro- 
fessor Conradi had designed such a microscope. 
As it would be unpleasant to have the eye within 
6 in. of the RaC, the source of the a particles, 
Mr. Twyman and Messrs. Hilger had constructed 
a microscope which resembled a telescope; the 
object end was closed, and the lens was placed 
in a short vertical side tube at that end, the rays 
being turned at right angles in the telescope. Further 
to enlarge the field, Sir Ernest had constructed a 
similar microscope provided with a holoscopic lens ; 
this gave a field of nearly 8 mm. square, which was 
divided into 64 squares by a screen of copper gauze. 
To compensate for the distortion of the image, the 
disc, on which the radioactive source was placed, was 
slightly curved. 

The experimental apparatus (Fig. 40) was a brass 
tube, about 3 cm. diameter, provided with a hole 
at one end generally closed by a disc of silver. 
The source, an invisible film of RaC, was coated 
on the brass disc R, which could be shifted with its 
horizontal rod. The a particles were discharged 
into the gas in the chamber either directly, or through 
the material to be studied, a plate of aluminium or 
of paraffin or some compound dusted on a foil of 
metal, mounted immediately in front of R. In the 
recess, about 1 mm. wide, between the window 
and the sulphide plate S were placed absorbing 
screens of mica or metals in order to reduce any 
inconveniently large numbers of  scintillations. 
When the gas in the chamber was dry oxygen, there 
were very few scintillations, and these were subse- 
quently traced to hydrogen, the presence of traces 
of which it was almost impossible to avoid ; those 
scintillations due to free hydrogen constituted the 
“ natural effect ” which had to be allowed for, and 
had nothing to do with the oxygen. 

When the oxygen was replaced by nitrogen, the 
number of particles increased, and the “long-range 
particles liberated travelled 28 cm., and more, the 
range of the a particles themselves being 7 cm. 
In Fig. 41 the results of experiments with various 





substances are summarised. The abscisse are the 
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equivalent ranges in dry air, the ordinates are the 
numbers of scintillations observed per minute per 
milligramme of activity of RaC for the microscope 
used. The bombardment of nitrogen (dry air) 
yielded particles of a range of 40cm. The mixture 
of (CO.+ H,), of approximately the stopping 
power of air for a rays, gave scintillations which 
were very strong for the range about 20, but then fell 
off rapidly then. When the particles were liberated 
from hydrogen, no matter where the hydrogen came 
from (moisture, paraffin wax, compounds), the range 
of the particles never exceeded 29 cm. The bom- 
bardment of an aluminium plate (placed in front 
of R), however, gave particles of a range of 90 cm., 
going beyond the scale of Fig. 41. The curve C, 
marked oxygen, showed the “natural effect.” 
Similar experiments were then made with a large 
number of substances, including compounds of the 
iron group. But the capability of liberating long- 
range particles was found to be restricted to six 
“active” elements (and their compounds), namely : 
Boron, nitrogen, fluorine, sodium, aluminium, and 
phosphorus. The ranges attained (to be given 
presently) were only approximate, Sir Ernest 
remarked ; for it was very difficult to estimate the 
thickness of the films dusted or condensed on the 
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metal foil; in some of the nitrogen experiments 


paracyanogen CN was used to provide a solid 
material. 

Further researches proved that the ranges of the 
scintillating particles varied proportionally to the 
velocity (and ranges) of the bombarding a rays 
emitted by various substances. In Fig. 42 these 
latter ranges are shown decreasing from 8-6 cm. 
(for the swiftest thorium rays in curve A) down to 
49 cm. (curve D). The corresponding changes in 
the a ray velocity would not much exceed 10 per 
cent., but that made a great difference in the long- 
range particles. All the curves referred to the 
bombardment of nitrogen ; the dotted F curve was 
obtained by cutting the speed of the thorium rays 
gradually down by means of silver screens. Similar 
experiments with bombarded aluminium showed 
that when the velocity of the a rays fell much 
below a certain minimum (stopping power of less 
than 5 cm.), all liberation of long-range particles 
ceased. 

But these experiments brought out another 
important point. The liberated particles were 
expelled in all directions, backward nearly as well 
as forward. To study this further the appa- 
ratus shown in Fig. 40 was so modified that 
the back of the silver dise R (now used), and 
not the other surface coated with RaC, was 
made to face towards the screen. Again it was 
found that the backward expulsion of particles 
was restricted to the six “ active ”, elements, men- 
tioned and the ranges were found to be, in centi- 
metres forward (and backward): Boron 58 (38); 
nitrogen 40 (18), fluorine 65 (48), sodium 58 (36), 
aluminium 90 (67), phosphorus 65 (49). All the 
backward ranges were thus shorter than the forward 
ranges, but the difference was very marked only in 
the case of nitrogen. The trends of the two curves 








Aand B, Fig. 43, showed that in the case of aluminium 
the phenomena were roughly the same for forward 
and backward expulsion; and that applied to the 
other elements. 

What now was the nature of these scintillating 
particles ? It had appeared clear from the beginning 
that they must be hydrogen nuclei. To verify this 
the apparatus, Fig. 44, was used. The source was 
placed on a bar R which was mounted slanting to the 
horizontal ; the lower edge of R was level with the 
brass plate S which acting as a slit did not allow 
any liberated particles to strike the screen below 
its middle at E. When the magnetic field was 
turned on to deflect the beam of particles, no sharp 
edge could be obtained, the numbers of particles 
being too small. The field was therefore reversed 
alternately, so as to obtain upward or downward 
deflection of the beam. Supposing the particles to 
be positively charged, there should be more scintil- 
lations with a negative field than with a positive 
field, and calculations could be based upon the two 
deflections compared to the number of the deflections 
obtained with hydrogen particles of known velocity. 
These experiments and calculations, made by placing 
first paraffin, and then aluminium in front of R, 
left no doubt that the long-range particles were 
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really hydrogen nuclei of mass | and charge 1, though 
any chemical identification of the hydrogen was quite 
out of the question. 

But how could that expulsion in all directions of 
hydrogen nuclei, from aluminium be explained ? 
The hydrogen nucleus H might form a “ satellite ” 
of the aluminium nucleus, describing its orbit about 
the latter, as in Fig. 45, where the N marks the 
aluminium nucleus [the N has nothing to do with 
nitrogen]. 

Referring to the diagrams in Fig. 45, Sir 
Ernest Rutherford observed that an a particle 
coming on as shown at A in that diagram would 
drive the H forward ; but a particle coming on as 
shown at B would drive the H down and make it 
turn about N so as to come out apparently in a back- 
ward direction. Scattering in other directions might 
be explained on these general lines. That explana- 
tion would involve the hydrogen nucleus as a 
satellite of atomic systems. Looking at the table 
of the elements we saw that the six “active” 
elements (marked by a bar) all had odd atomic 
numbers, which formed a natural sequence 5, 7, 9, 
11, 13, 15, beginning and ending abruptly, and 
Sir Ernest had found, that neither the intermediate 
elements of even numbers, nor the others of odd 
numbers, especially lithium 3 and chlorine 17, showed 
any signs of this special activity. Further the six 
were all “ pure” elements, in the sense of being 
devoid of isotopes [with the exception of boron, 
however, which had two isotopes of masses 10 
and 11]. 

It was, moreover, remarkable that the atomic 








masses of fall the six elements could represented 
by the formula 4” + a, where a was mostly 3, 
but 2 in the case of nitrogen (and of the one boron). 
Thus nitrogen stood somewhat apart from the other 


Element. Atomic Mass. 
No. 
H éee dew ead 1 1-008 
He -~ Wad 2 4 
Li 3 6°7 
Be 4 9 
IB 5 10 or 11 
Cc 6 12 
IN 7 14 
Oo 8 16 
IF 9 19 
Ne 10 20, 22 
INa 11 23 
Mg 12 - 25, 26 
1Al 13 27 
Si 14 28,29 
IP 15 31 
Ss wad wi ain 16 32 
Cl “ee oe Bee 17 35, 37 


active elements, and this was noted also in the energy 
estimates. If we supposed that the shooting out 
of the particles, forward or backward, occurred 
without loss of energy, we could make calculations. 
Presuming that the law of conservation of momentum 
held, and that the sum of the energies of the liberated 
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hydrogen nuclei and of the residual nucleus struck, 
of aluminium, for instance, was the same for forward 
and backward expulsion, we had in the energy calcu- 
lations to consider a system of three components, 
the two nuclei mentioned and the bombarding 
aray. Exhibiting a table of the results of these 
calculations, Sir Ernest pointed out that, whilst 
in five of these cases the hydrogen nuclei gained 
energy by the disintegration (6 per cent. in the case 
of sodium, 42 per cent. for aluminium), there was 
an energy loss of 13 per cent. in the case of nitrogen. 
The experiments were very difficult and all the effects 
observed exceedingly small; so far only the scintil- 
lation method was available, and only one a ray 
of a million might drive out a proton. That illus- 
trated the fact that the nuclei were far too small to be 
likely to be hit. Yet the number of hydrogen 
nuclei liberated from nitrogen was only one- 
seventeenth of the number one would expect, if the 
hydrogen formed an ordinary component of the 
nucleus. If it were a “satellite,” however, the 
chances of expulsion would be still more remote. 
When the nitrogen nucleus was hit, only very swift 
projectiles would be able to disturb the system 
sufficiently to shake off the satellite. The energy 
estimates which had been made suggested that the 
satellite was relatively close to the nucleus of 
nitrogen and strongly bound. 

That brought up further interesting points, 
as Sir Ernest remarked in coming to his conclusion. 
Both the nucleus and the satellite carried positive 
charges; yet they were supposed to attract one 
another in these satellite orbits, and that implied 
that, at some very close range, the forces which 
were generally repulsive became attractive. The 
mere fact that the nucleus of any atom held 
together indeed indicated that there must be a 
change in the force, actually as to sign. That wasa 
great difficulty, as we did not understand the nature 
of these forces. The disintegration experiments, 
he had described, suggested that some light elements 
contained proton as a constituent. Those six ele- 
ments were of odd atomic numbers; experiments 
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with other odd elements and with even elements 
had failed. Now, according to W. D. Harkins 
(Chicago), elements of even atomic numbers were 
far more abundant than odd-number elements and 
probably more stable, and the six active elements 
might gradually break up. The two hydrogen 
satellites in nitrogen might describe orbits and be 
knocked off together in collisions ; if the aluminium 
nucleus had three hydrogen satellites, two might be 
in a pair and differing from the third. 

All those were open questions. Further ocular 
disintegration evidence by the Wilson method was 
very desirable. Close examination of the Wilson 
photographs should reveal the three tracks of the 
a ray, the hydrogen nucleus and the residual nucleus. 
Professor Chander Bose, of Calcutta, thought he had 
recently obtained such tracks. But we should have 
to examine thousands of photographs and hunt for 
three or more tracks instead of the now familiar 
forks. That would be done in the coming years. 
The study of collisions was certainly one of the most 
powerful methods of solving problems of structure ; 
and he had, in his discourse of the previous even- 
ing,* referred to another matter of fundamental 
importance, the capture of electrons. 





TESTS OF HOWDEN-LJUNGSTROM AIR 
PREHEATER. 


THE association of the firm of Messrs. James Howden 
and Co., Limited, of Scotland-street, Glasgow, with the 
use of heated air and forced draught for marine boilers 
is of very long standing, and the Howden system has 
been applied to thousands of vessels containing an 
aggregate of over 24,000,000 h.p. The firm have for 
some months past been making very careful tests of the 
Ljungstrém air preheater, which was fully described in 
our columns on July 7 last year, and as a result of these 
tests they have acquired an exclusive licence for the 
system as applied to marine work, and a general licence 
for land installations as well. The tests referred to 
were carried out on an ordinary Scotch marine boiler. 
The boiler was of the single-ended type, 11 ft. long by 
9 ft. 6 in. diameter, with two Deighton corrugated 
furnaces 31{ in. internal diameter fitted with Howden 
patent furnace fronts. The boiler had 146 tubes, 
2-5 in. diameter by 7 ft. 6in. long. The heating surface 
of the tubes was 716-13 sq. ft., of the furnaces 80-5 
sq. ft. and of the combustion chamber 113-37 sq. ft., 
making a total of 910 sq. ft. The grate area was 
24 sq. ft., excluding the dead plate. 


TaBLE I.—Summary of Test Figures obtained from 
Cylindrical Type Marine Boiler, fitted with Howden- 
Igungstrim Air Preheater, at Works of James Howden 
and Co., Limited, Glasgow. 

Two furnaces, 31§ in. diameter, grate area 24 sq. ft. Total 
heating surface with coal, 910 sq. ft. Total heating surface with 
oil (bars removed), 1,036 sq. ft. Retarders in tubes. 








Conditions. Coal Burning. Oil Burning. 


. 31/1/28 | 14/2/23 | 5/3/23 | 6/3/23 
5 4 4 4 





Date = ee 
Duration—hours as 
Steam pressure, Ib. per | 


we eee oe 6 164 167 161 161 
Average feed temperature 
eg. F. .. > = 180 165 179 172 
Class of fuel . Seotch | Scotch Mexican) Mexican 


Coal Coal Oil Oil 
Calorific value of fuel— 
B.Th.U... = 


-- 13,055 | 12,300 17,574 | 17,57 

Fuel burned per hour, Ib. 540 636 453 495 
Equivalent evaporated 

perlb. Fuel, Ib. atl 1h232 10-19 15-97 15-76 
Equivalent evaporation, 

per sq. ft. H.S., Ib. .. 6-6 7°12 6-99 7-54 
Temperature of flue gases 

entering air preheater, 

deg. F. $s oe 538 561 537 554 
Exit temperature fiue 

gases, deg. F. i 217 231 195 215 
Temperature air entering 

fan, deg. F.  .. a 76 66 77 77 
Temperature of air leav- 

ing preheater, deg. F... 419 427 426 427 
Temperature of air enter- 

ing furnaces, deg. F. .. 405 415 398 409 


Air pressure in reservoir | 
around furnaces, in., 
W.G i 0-85 0-34 0-31 0-32 


--| —~0-06 0-02 0-16 0-15 
Air pressure at ashpit 
door, in., W.G. = 0-30 0-30 0-24 0-23 
CO¢ in flue gases, per cent. 9-5 9-0 1l+1 11-0 
Thermal efficiency of | 
boiler ; -» 84°36 | 85°49 87-6 87-13 


Air pressure at furnace | 
door, in., W.G. 











The heating of the air supplied to the furnaces was 
effected by an air preheater of the Ljungstrém type, 
situated at the top of the uptake, and consisted of a 
cylindrical rotor, filled with a honeycomb arrangement 
of thin corrugated steel sheets, so arranged that the 





- * See ENGINEERING, June 22, page 769. ante. 
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hot flue gases passed axially through one-half of the 
rotor, and the air for combustion passed in a contrary 
direction through the other half as the rotor slowly 
revolved. Two small fans on a common shaft pro- 
pelled the air and gases along their respective paths. 
The total heating surface of the preheater was 5,110 
sq. ft. There is in this type of apparatus no attempt 
at the transfer of heat from the flue gases to the 
incoming air through a metal wall. The rotor itself is 
heated by the gases, and the heat is swept off by the 
air for combustion. 

All precautions were, of course, taken to ensure that 
tests intended to be comparative were carried out 
under as nearly identical conditions as possible, and 
they were supervised by engineers representing both 
parties concerned. Some of the results obtained are 
given in Table I. 

It will be noted that on one test the temperature of 
the flue gases was reduced to the extraordinary low 
figure of 195 deg. F. Even if it were practicable to 
obtain equal results with an economiser it would be 
very inadvisable to attempt such a reduction of tempera- 
ture because of the condensation of moisture on the 
tubes. The efficiencies obtained will be recognised 
as quite extraordinary ones for any boiler, especially 
in view of the comparatively large amount of excess air 
which was passing through the fires. 

















THE FRANKLIN-STEPHENSON OIL- 
BURNING FURNACE. 


Tue absence of coal, and ashes with their inseparable 
dust and dirt, makes oil-firing peculiarly suitable for 
boilers installed in residential buildings, while the 
saving of labour which the method renders possible, is an 
advantage which is of even greater consideration in 
connection with large industrial plants. The great 
coal strike which occurred two years ago gave an 
impetus to oil firing which resulted in a widespread 
extension of the system, and although, with a return 
to more normal conditions, the interest in oil fuel has 
somewhat abated, this fuel fully retains the ground 
it has gained where cleanliness and ease of operation 
are of primary importance. The satisfaction which 
oil fuel will give is, however, largely dependent upon 
the efficiency of the burner and the suitability of the 
furnace arrangement. These factors affect both the 
economy and smokelessness of the plant and the cost 
of upkeep as well. The manufacture of oil-fuel 
burners, known as the “ Victory” burners, has been 
a speciality of the Projectile and Engineering Company, 
Limited, of New-road, Wandsworth-road, London, for 
several years, and the furnace arrangements which we 
illustrate in Figs. 1 to 5, opposite, are the outcome 
of the collaboration of Mr. Harry Stephenson of 
that company with Mr. G. H. Franklin, M.I.Mar.E., 
the engineer to St. Thomas’ Hospital, London. 

Before referring tc the furnaces themselves, it will be 
well to describe briefly the type of burner employed. 
A section through the “ Victory ” burner is reproduced 
in Fig. 6, opposite. The fuel oil is fed by gravity to 
the burner through the central pipe and is vaporised 
by either hot air or steam, the latter serving more 
as an auxiliary or stand-by method. The central pipe 
mentioned terminates in a long conical nozzle. The 
oil emerging from the nozzle strikes the inner end 
of the bronze cap. This breaks up the stream of oil 
which finally escapes through 12 small holes round 
the circumference of the cap. The other pipe con- 
nection, shown pointing vertically upwards in the 
illustration, admits steam to an annular jacket sur- 
rounding the oil pipe for the purpose of heating the 
oil. From this jacket the steam can escape through 
a small hole which leads it into the interior of an 
adjustable brass sleeve having a very slight annular 
clearance around the edge of the nozzle cap. Escaping 
through this clearance the steam strikes the small 
oil jets and impels the oil into the furnace in a very 
finely divided state. Under normal conditions, this 
steam may be entirely shut off, as the heated primary 
. supply is quite sufficient to produce the required 
effects. 

The parts which we have described will be seen to be 
surrounded by a cast-iron angle pipe. The lower 
branch of this angle-piece is connected to the supply 
of the primary combustion air, the secondary air being 
drawn into the furnace by the action of the burner. 
This primary air is heated by passing through pipes 
or ducts in the brickwork of the furnace itself, so that 
it promotes an efficient and intense combustion of 
the spray of fuel. Figs. 1 to 3, opposite, show the 
application of the Franklin-Stephenson system to one of 
the water-tube boilers at St. Thomas’ Hospital. At 
each side of the furnace there are a pair of burners, 
which although identical have normally different 
functions. One of each pair acts as a burner in the 
manner described, while a hot air blast only is delivered 
from the other, the oil being shut off. The burner, 
which is alight on one side of the furnace, is exactly | 
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| opposite the one which is not alight on the other side, 


so that each flame is confronted with an opposing 
blast of hot air. This stops the flame at any point in 
its line of direction, according to the strength of the 
opposing blast, and spreads it out in a volume of intense 
combustion. By regulating the strength of the opposing 
blast the flame can be stopped at any desired point in 
the furnace width. Usually, of course, both flames 
terminate in the centre of the furnace, and equally 
obviously all four burners can be supplied with oil if it 
is desired to force the boiler. 

An inspection of the interior of the furnace through a 
sight hole shows that when the flames are stopped by 
the opposing air they appear to be deflected downwards 
towards the incandescent surface of the furnace hearth, 
the space under the tubes being quite clear of flame, as 
indicated in the drawing. The absence of flame in 
contact with the comparatively cold tubes ensures 
smokelessness, and the exposure of the whole of the 
tube surface above the furnace to the intense radiant 
heat from the incandescent hearth, without shielding 
from arches or other obstructions, results in a very 
high rate of steaming. The air to the burner is supplied 
by a fan or blower, as shown in Fig. 3. its temperature 


being raised to about 150 deg. F. by passing through 


the pipes underneath the furnace. 

The boiler in question is of the cross-drum land type 
manufactured by Messrs. Babcock and Wilcox, Limited, 
working at 80 lb. per square inch, and delivering super- 
heated steam to calorifiers, from which the hot water 
system of the hospital is supplied. The heating surface 
is 2,382 sq. ft. and the volume of the combustion 
space 200 cub. ft. The boiler is operating with quite 
exceptional efficiency, as the following test, carried out 
independently by the engineers of the Boiler House 
Supply Company, will indicate. 

Test on Babcock and Wilcox boiler fitted with the 
Franklin-Stephenson oil-burning system using “ B.P.” 
oil :— 





Date of test 
Duration of test 
Total oil used 


Total water evaporated ... 


Water evaporated 96,000 ) 
Oil used 5,803 -6 
Temperature of feed water 
Temperature of feed water 
leaving economiser 
Average steam pressure ... 
Equivalent evaporation ... 





Efficiency of boiler plant... 
Oil feed temperature tes 
Maximum observed steam 

pressure ... was ake 
Minimum observed steam 

pressure ... mae oon 
Average temperature of 

superheated ee aes 
Average CO2 test oe 
Average temperature of flue 


gases... ae 
Calorific value of oil 
Specific gravity of oil 


April 19, 1923. 

10 a.m. to 6 p.m.—8 hours. 

5,803-6 lb.—725-4 lb. per 
hour. 

96,000 lb.—12,000 Ib. per 


hour. 

16-54 lb. water per pound 
oil. 

178 deg. F. 


195 deg. F. 

80 lb. per square inch gauge. 

18-2 lb. water per pound 
oil from i at 212 
deg. F 

93-2 per cent. 

133 deg. F. 


85 Ib. per square inch gauge. 
75 lb. per square inch gauge. 


380 deg. F. 
10 per cent. 


250 deg. F. 
19,000 B.Th.U. per pound. 
0-897. 





The application of the Franklin-Stephenson system 
to internally-fired boilers is illustrated by Figs. 4 
and 5, opposite, the arrangement being that used 
in the Lancashire boilers at St. Thomas’ Hospital. 
The ordinary firebars are removed and the furnace 
lined with firebrick for a length of 7 ft. from the front 
end, which is also closed with brickwork. A brickwork 
column stands up in the flue at the end of the furnace. 
The air for combustion is preheated by passing through 
@ pipe in the bottom flue of the boiler in the manner 
shown. Part of this air goes to the burners and part is 
tapped off and passed through a port in the furnace 
bottom and up through the column to form the opposing 
blast, which is characteristic of the system. A test 
on those boilers, also carried out by the Boiler House 
Supply Company, is given below, “B.P.” oil being 
used :— 


No. 3 Boiler. 
September 22, 1921. 
8 a.m. to 5 p.m.— 


Date of trial ; 
Duration of trial ... 


9 hours. 
Steam pressure in boiler ..._ 78 lb. per square inch. 
Temperature of feed water 60 deg. F. 
Temperature in economiser 176 deg. F. 


Total amount of oil con- 

sumed ... vee +. 339 gallons. 
Amount of oil consumed 

per hour... soe ... 37} gallons. 
Amount of water evaporated 4,300 gallons. 


Amount of water evaporated 
per hour... sae «.. 477} gallons. 
Water evaporated per 
pound of fuel... eo 13-49 Ib. 
Water evaporated per 
und of fuel, from*and 
at 212 deg. F. ... © .« 16-05 Ib. 


Besides the application to boiler furnaces, the system 
of -oil-burning which we have described has found a 





"se AT UAlUlC(CitC Or 


rc ™ Tee Or ERT NG 


~wa 


Pe ee 


801 


ENGINEERING. 











JUNE 29, 1923.] 


"206991 9q [[t4 Zarpying uo1yezs Mou s1q4 Jo 
4800 CY], ‘seOTAIOs snq,-10J0UI Jo UOTyB1edo OY4 IO} OSBq 
JUCTUOAUOD B WLIO} [JIM YOIyM ‘UeeIH S.JOplOy 7B 9VY} OF 
IBIS “Jan00010} B OpnpouUI suvjd oy} pus ‘orvMSpy ‘ou, 
‘eIVMSpy pus 


-YoINYQ UI peqyer0 Og [IM u014R4s ELT, 




















SSSSssssssans 


RSEGRAQVHH 


Le 


NS 


Uz, 


WY 


NY 
NY 
N 


YY, 


x 
Tr oadicetaiee tae 
SSN 
RAY 
SS 


ZZ 


Nyy 

















th 


SRR QQ MAAR 


Myspupscbiididdddidliddddddddddda 


\Y 
a) 








x 


WY 


SSM 
Lidia 


WG /MMEE@@@J@wU0.; 


ESS S 


YW: 


\\\ 


Yl 


0g 


UdCIH) SAOP[OH UeeMzeq pozoNszysU0D ZuUIEeq MoU SI Yor 
OUT] UOISUSZXE MOU O44 JO U014B4s [BUTUIIOZ OY} Oq [IL SIYT, 





‘sosodind ourreur 03 ojqejdepe Ajrejnomszed poJopisuoo st | @ 4eq3 MOYs syIom s.Auedwog aoeforg 94} 4e49no 
41 pus ‘OSTMIOYYO IO BUISIeI UIvO4S IOJ JOYJOYA OOVUINY JO | persed syseF, “S10q30 94} WIM Ayjenbe poyjout ay} jo 


“OIBMSPT 78 U0I4B4S B JO UOTJONIYSUOD OY} JO} UOG pu UOs x 1 dde st ‘ d .ou: 
aphins “p* WC iH $ou2sGOO © pooeld eAey Aued@0n ed Ay Auv 10} ajqeyms ivodde prnom wo4sAs uosusydezg | uoyvordde stqy estiejovieyo ‘ourey oyy Jo uoMsod 343 
punoisiepuyQ ey, —‘sie][o1JU0D g “YT ‘q'q pu sIO}OMI 
‘M'd = Butstaduioo ; é 
-dmbe [vo1y00[0 oy} pus syonay | OY} JO osezUeApe oY} ZulIopisuoo ynoyyIA ‘oUOTe fons IOJ 


-UlYUvIG CYT, ‘seovusny ayy Jo ZursoyUTpO puv Suruvolo | Fuywpnser pue Uosnqwi0 SuMe;dur0o 10F yseTq posoddo 
ey} 10y sesvddoys jo oouesqe oy} pue ynd4yno J90z8eId | oy} pue yeoy covUIMy oysem oy} Aq Ie Jo Sutyvoyorg 


ato "SSOOONS VIS YAIM SeOVUINY osoyy 03 wI94sAs oy pordde 


Zurpnjour ‘srvo wes poroaoo | Poyeoy [9048 Jo u04 Jod ‘sy Ajreou jo SuLaes @ poyuosordor | oavy Ay} pue ‘suoyesodo Burmyovjnuem Arvurps0 
-doy oj0jdwoo 9g] 103 ‘pozrunry | STG} 004 Jed ‘egy Butys00 [Io pue u0y Jed ‘sgg Burys0o | Jey} UT soovUINy SuyvoY Jo SiosN OBIE, ore ‘poze.cysnqyt 
‘hueduiog oqoopsy ysysuq oy3 | TOO UITMA “8JOT]IQ_ JO SU0Z GZ- 7, Jo yndqno ue peYy ATUO | GAVY OM YOTYA SIOTIOg 94} UO YIOM OY} 4NO patiies sAeYy 


UIA yoesqu00 & peoed eavy | [e0o Jo ‘ql OZL‘Q BZurTuimq eovumMy pory-jeo0o Sutpuod 
skemurviy, uoyviodi0g pyey | -Sel100 @ svaloyM ‘szoT[Iq JO SU0Z G FBO PfNOM 4yTYyS 
-ssoppny, ey], — ‘SLOVaLNOD 





SS 


SS 


CMMMEE@EEEEEEEEEEEMHMW@l”lllllt 


i Te 





side, 
sing 


at in 


' the 


sing 
it in 


umes 


lally 


if it 


gha 


1 by 
ards 


arth, 


e, as 
e in 


ures 


the 
liant 
ding 
very 
dlied 
ture 








Hy 
Mi y 
TH J, 


SHS SSS 


GOVNANA 











ZA 
RRNA 


WW. 





Mi 




















oy ‘poqrury ‘Auedwuop Sutscoutsugq pue opyoeforg ony, 
‘sosodind Jay}0 pue Suryeoy-zoT]Iq 10} soovUIN] Jo Suywey 
moy-O[ @ Sutmp [lo ...d'G +» JO “GT 00O'S Sutsn ooeummy | oy} YIIM UOTOeMUOD UT SsoUTNJesN Jo Play o[qeIepisuoo 








(73982) 
amd aqua ahd puame YY 

































































fT 
wn 10 20H 
sy 
uorsunde gy tof dof, 70 
aounmang ANMmony 0; L Jo Yadaqyo} Ul 
n DUD Panouay FPG T 
damong e619 w2y0M,41 
pid 
a a i 
— SS “ = { Pen 


eS SS SS = =. 
Sa a - ® 
SSS A aSsS= 





i 























o°0 } 













































































20 5) 
H 
ik ‘Ojo fe) i 
(e) Try 
} 
y © % Ord Ord 
‘NOGNOT ‘SUMANIONG ‘GQHLINIT ‘ANVAWOO DNIVARNIONGA GNV WILLOALOUd AHL AX CALONALSNOO 
ONINYNAG-TIO NOSNHHdYLS"-NITYNVAA WAL 
$3262 2: 882 £82  s88 #6 & 3 SE“ Basket saertergae r g¢ 


ugh 


type 


ited, 


per- 


ater 





802 


NOTES ON NEW BOOKS. 

Cun is so large a country, and still, in spite of all 
improvements in communications, relatively so distant, 
that the average European yet has only very vague ideas 
concerning it. When to these conditions is added 
the confusion induced by disjointed telegrams on a 
very complex political situation, most people in this 
part of the world feel compelled to regard a thorough 
understanding of the ways of that great nation an 
utter impossibility. Any concise work therefore which 
will enable a more adequate grasp to be obtained of 
the country may be expected to arouse interest, and, 
although distinctly specialised, we feel that Mr. H. 
Stringer’s volume on “‘ The Chinese Railway System ’”’ 
(Kelly and Walsh, Limited, Shanghai) will help many 
to a better appreciation of the country. Mr. Stringer 
is resident engineer of the Peking-Mukden Railway. 
His name has been before engineers at home lately as 
the author of two papers read last session before the 
Institution of Civil Engineers. After an_ historical 
sketch of railway development in China, and space 
devoted to particulars of existing systems, the author 
concerns himself with railway economics in that country 
with notes on other forms of transport available. The 
latter part of the volume is devoted to the more 
practical side, the subjects dealt with being pioneer 
railway location, and railway construction in China. 
These chapters, as would be expected from Mr. Stringer, 
are very practical and would be of considerable value 
to any one embarking upon new work in the country. 
It is questionable whether they are fittingly made 
appendages to a description of the railway system, 
and on the whole we prefer to see them separated and 
elaborated so as to make them applicable to a wider 
field, in the manner in which they have been treated in 
“* Pioneer Railway Engineering ’’ (Messrs. H. F. and G. 
Witherby, London: 12s. 6d. net), also by Mr. Stringer. 
The latter work can be recommended to all young 
engineers going abroad, and need not be restricted to 
railway circles, for it contains a lot of information of the 
type which young engineers “on their own’’ for the 
first time in foreign countries or the Colonies, cannot 
fail to find of value. Though concerned mainly with 
railway work a good deal of space is devoted to general 
construction, small buildings,‘water supply and much 
other matter than railway topics. The work is a 
glorified practical note-book, and its service is likely to 
be enhanced by the blank leaves for further notes by 
the happy possessor of the volume. 





Although a good many excellent and modern works 
are available on hydraulics, the number which view 
this subject from the point of view of the engineer 
interested in drainage and sewage is limited. A 
volume which compresses a good deal of matter on this 
particular aspect of the subject into a small space has 
recently appeared under the title “‘ Hydraulics Applied 
to Sewer Design ’’ (Crosby Lockwood and Son, London ; 
10s. 6d. net). This is by Mr. G. S. Colemar, and is 
based on notes of courses of lectures delivered by 
him to technical institutions in Manchester. The author 
has drawn on many sources for his matter, to which 
due acknowledgment is made. The condensed character 
of the book makes it a little fragmentary, and the 
author’s comments sometimes strike one as headings 
for extemporised elaboration in the class-room, as it is 
probable they really are. It seems a pity that one 
series of symbols could not be used throughout and an 
index of them given a prominent place at the beginning, 
while a printer’s error or two will need attention in 
any future editions. 





When we speak of the fixation of atmospheric 
nitrogen, we are apt to overlook that the actual fixation, 
i.e., the oxidation of the sluggish nitrogen, is only the 
first stage of the problem. ‘Technically the absorption 
of the nitric oxide, highly diluted with air, constitutes 
the second more difficult stage, though in the laboratory 
that second stage looks simple enough. Without quite 
agreeing to Mr. H. W. Webb’s statement that the 
absorption process is very often conducted on rule-of- 
thumb methods, we do not question the fact that a book 
like his “‘ Absorption of Nitrows Gases’’ (London: 
Edward Arnold and Co.; price 25s. net) is very 
opportune. Mr. Webb. M.Sc., F.I.C., is head of the 
department of Chemistry of the Cardiff Technical 
College. He deals with his problems both from the 
theoretical and the technical standpoint, and he gives 
collective information on the construction of absorption 
towers, their filling materials, and on gas circulation 
and measurements. More definite information about 
actual works’ practice would add to the value of the 
book, and the works referred to might be mentioned in 
the indexes (names and subject-matter) which are 
otherwise commendable. Recent papers like that by 
Hall, Jacques and Leslie, on absorption towers for 
nitric acid should have been noticed, and in the case 
of acid mist treatment we might well have been 
given more references. 
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THE MANUFACTURE AND PROPERTIES OF 


WELDLESS CHAINS. 


WHEN chains are made in the ordinary way the round 
bar metal is formed into the shape of an open link, 
and after it is put into position on the previous link, 
the gap is closed by the simple process of heating and 
hammer welding. When every care is taken in the 
selection of material and the production of the welds, 
the chains will withstand considerable loads and give 


reasonably uniform results. Unfortunately human | 
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| and so have the opportunity of studying the production 


of chains by a method which has reduced almost to 
the elimination point the possibility of uncertainty in 
the stress resisting properties of chain links. 

The weldless process of chain-making may be roughly 
described as the rolling of a length of chain, composed 
of many links, from solid metal in a special mill with 
four die wheel rolls. As will be appreciated, the 
designing of a rolling mill for such complex sections as 
those of a linked chain is a matter involving great 
difficulties, but the success obtained in the work and the 
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activities are not always performed with that thorough- 
ness which is essential, and some weak or indifferent 
welds are not infrequently to be found in lengths of 
chain. The safety of those who are employed where 
the chains are to be used must be provided for, but the 
uncertainties of the stress-withstanding properties of 
some ordinary chain make this at times rather difficult. 
Standards may be set up to ensure that the material 
and its many welds may not be unreasonably stressed, 
but a bad weld may not be discovered until collapse 
has taken place, and damage has been done. The 
members of the Institution of Mechanical Engineers who 
are present at the summer meeting may visit the works 





of Weldless Chains, Limited, at Gartsherrie, Coatbridge, 


results obtained from the chains produced are measures 
of the merits of the method. On this and the opposite 
pages, and on page 806, are illustrations of the rolling 
mill used and of some specimens of the chain produced. 
The machine was designed by Mr. A. G. Strathern, the 
inventor of the process, and constructed to his proposals 
by Messrs. D. Stewart and Co., Limited, of Glasgow. It 
is capable of rolling weldless chains with the diameter 
of the link metal up to 14 in. Its general form and 
design is shown in Figs. 1 and 2, on this page, and in 
Figs. 12 to 15 on page 806. 

The frame is built up in halves and bolted together 
on the vertical centre line. On the inside are centred 
four double carrier arms, the detailed construction of 
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which is shown in Figs. 8 and 9. These provide support 
for the spindles on which the die wheels and their 
associated bevel wheels are mounted. The details of 
these wheels are shown in Figs. 10 and 11, from which it 
will be seen that each of these rotating systems consists 
of four components bolted and keyed together. The 
middle section is turned with a shoulder on its periphery 
at the one side to accommodate a corresponding groove 
on the inner face of the die. The two bevels are held 
tightly against the middle wheel by bolts of 1} in. 
diameter, and the shoulder on one of them serves to 
hold the die firmly in the required ' position. This 


construction permits theYengagement of all the bevel 
wheels when working on the production of any size of 
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pinion shown on the right hand in Figs. 1 and 2. From 
the wheel it engages with, motion is given through a 
worm to a quadrant the other end of which gears with 
a toothed quadrant which is mounted on the shaft 
passing through the die carrier arms. The construction 
of the double quadrant is shown in Figs. 6 and 7, and 
it is also shown in place in Figs. 12 and 13. From one 
spindle the motion is carried through to the others by 
bevel toothed quadrants. Consequently when turning 
motion is given to the gear the bevel wheels and dies 
may be turned out of position. 
The mill is driven by a 250-h.p. Peebles’ electric 
motor through gearing providing a 94 to 1 reduction. 
Two horizontal shafts in 
= the main frame have 
















coupling ‘plates at their 
ends for engagement 
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chain, and only the die rim is replaced when a change in 
the dimensions of the output is required. 

For the cuttingYofjthe dies, Mr. Strathern had to 
design a special, milling}machine. In it the die rims 
are mounted at such a slope that the bevel edge to be 
worked is horizontal. The cutter is mounted on a lever 
system so that the grooves cut have the dimensions 
required and the shape is that of a standard. For this 
purpose two standard formers are used, the first of which 
is shaped to the curve of the top of the die rim so that 
the motion of the cutter along the rim face is restrained 
to the required curve. The second former has a standard 
shape of a link cut in it, and the travel of the cutter 
is controlled through its use to suit the exact require- 
ments of motion along and across the rim face to 
provide the desired grooves to accommodate the links. 
When the arms on the feed system of the mill are set 
to the formers, reproductions of the grooves corre- 
sponding to the standard link can be made of any 
desired dimensions to suit the production of a die for 
any particular size of link. The alteration of the 
positions of the arms on the feed system changes the 
leverage and consequently the actual dimensions of the 
cut-out shapes on the die. 

To facilitate the changing of the dies the double 
armed supports may be swung out of position as is 
shown in Fig. 2. In normal working positions the 
arms are bolted to the frame, and the coupling bolts 
on the horizontal shafts are in place. When these are 
removed the arms are free for turning out of position by 
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with similar ones on the shafts of the die wheels at the 
top and bottom. The side die wheels obtain their drive 
through their bevel wheels from the other two. The 
bars are heated in a long furnace prior to rolling and 
are then passed into the rolls to be converted into 
chains. 

Fig. 3 illustrates the stages in the production of the 
actual chain from the solid cruciform bar and shows 
how the material is pressed into shape in the rolls 
leaving a very thin face within and outside each link 
which is later broken away. After the rolling is com- 
pleted the chain is annealed to recover the original 
properties of the steel from which it was produced. 
As an example of the nature of the loads the chain links 
will withstand, it may be stated that the chain links 
shown in Fig. 4 are those of a chain tested until one of 
the links broke. The load at which rupture took place 
was 9 tons 3 cwt., which may be compared with the 
Admiralty proof load of 2} tons for this size, 7% in., of 
chain. When we visited the works we were shown some 
of the proving house certificates of tests. Two may be 
cited, that of a }-in. weldless steel chain tested by 
Lloyds, broke with a load of 38-07 tons and of a 
l-in. specimen which ruptured under a load of 50-5 
tons. 

Because of their strength these chains are much used 
where safety and durability are the essential irequire- 
ments. In such service as the operation of tramway 
car brakes, as sling chains, colliery tub and railway 
wagon couplings, they are in increasing use in Britain 





the gear provided. For this, motion is given to the 
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and also abroad. One characteristic of the chain 
should be emphasised, and that is the provision of excess 
material at the ends of the links where wear usually 
occurs. The standard chains have these thickened 
ends, and they may work for years before wear brings 
the dimensions down to those with which an ordinary 
chain begins its life. In Fig. 5 there is shown an 
illustration of five links of a piece of }-in. weldless chain, 
and below it a similar chain after it had been in use 
for haulage work on a colliery for three years. The 
comparison is interesting as it shows the great advantage 
of making the links with thickened ends. 

The excellent results obtained with weldless chains 
are undoubtedly due to the elimination of carelessly- 
made welds and the homogeneous character of the 
material throughout the link. If an exceptionally 
long chain is required two long lengths of weldless chain 
may be welded together. When such a course is 
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necessary it is not open to the objections applying to 
ordinary chains, for there is but one weld, and that 
can be made with great care to ensure perfect solidity 
and strength. The process of chain-making introduced 
by Mr. Strathern is extraordinarily ingenious and 

s undeniable merits not the least of which is 
the elimination of weak \links due to bad welding or 
faulty workmanship. 





ANNUAL TaBLES OF ConsTANTS.—Our attention is 
called to the fact that our reference to this publication, 
on page 681 ante, implies that the volume No. IV, in 
question was written solely by Mr. L. Descroix, director 
of the Revue de Métallurgie. Mr. Descroix contributed 
only the two sections, bound separately, which we 
received, covering Engineering and Metallurgy ; the price 
of this section is 30 francs. The volume complete, 
No. IV which we did not receive, contains in all 1379 
pages and deals with constants in all branches of 
physics, in magnetism, electricity, chemistry, &c., and 
its price is the one we indicated, namely, 210 francs 
in paper cover and 250 francs bound. 
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INDUSTRIAL NOTES. 


Tur motion for the second reading of the Adamson 
Coal Mines (Minimum Wage) Amendment Bill came 
up for discussion in Parliament last week. Its object 
was to amend the Coal Mines Minimum Wage Act of 
1912, so as to provide a minimum wage for the workers 
in the mining industry equal to the increased cost of 
living to-day compared with the cost of living in 
July, 1914, and to extend the principle to the men 
who were excluded from the Act of 1912, namely, the 
colliery surface workmen. We have referred to the 
measure, and to the Wages Agreement now in force in 
previous issues. The division showed that there voted 
154 for the second reading and 230 against, a majority 
of 76 against the second reading. 





The Miners’ Federation is to hold a conference at 
Folkestone on July 10, when it is expected that the 
whole subject of the miners’ wages will come up for 
discussion. A meeting of the miners’ executive is to 
take place on the previous day. According to figures 
given by the colliery owners, the average earnings in 
the present month are 153 compared with 100 for 
June, 1914; taking the 10 pre-war years they are 
now as 183-2 to 100. Under the wages agreement, 
which the Adamson Bill would have annulled, wages 
and profits should be divided in the proportion of 
85 to 15. Last year the proportion was 93 to 7. 





Conferences have been held between the employers 
and the executive of the Boilermakers’ Society con- 
cerning the nightshift and overtime question, and the 
lock-out of the boilermakers ; no statement has been 
issued by either side, but it would appear that no further 
conference has been decided upon and that the Boiler- 
makers’ Society is considering the advisability of taking 
a further ballot upon the matter in dispute. 





A test trade union action was adjudged last Monday 
by Vice-Chancellor Lawrence, K.C., in the Lancashire 
Chancery Court. The plaintiff sought a declaration 
against the Amalgamated Society of Woodworkers to the 
effect that he was not liable to pay contributions to the 
society for the period during which, according to an 
earlier decision of the court, he was wrongfully excluded 
from membership. The society claimed from the 
plaintiff a sum of 15 guineas as arrears. The Vice- 
Chancellor found that the rule of the society amounted 
to a contract entered into by the plaintiff to pay the 
contributions and levies prescribed; this contract, 
however, was conditional on the society affording the 
plaintiff the benefit of membership. During the period 
of his exclusion, therefore, he was not liable to pay the 
contributions or levies, and the Vice-Chancellor made 
a declaration to that effect. He further granted an 
injunction restraining the society from expelling or 
excluding the plaintiff from membership on the ground 
that he had not paid the contributions during the time 
he was excluded. He also granted costs against the 
society. 





It is announced that the difficulties between the 
National Union of Distributive and Allied Workers, 
and the Co-operative Wholesale Society, which cul- 
minated in strikes and in the boycotting of the latter 
society’s goods, as stated on page 741 ante, are likely to 
be overcome shortly, following a meeting held on 
Tuesday in Manchester. A Joint Committee formed of 
members of both bodies ordered a resumption of work 
and undertook to deal with the points in dispute within 
10 days of work recommencing. 





Societe pres IncENIEURS CIvILs DE FRANCE.—A 
meeting of the British Section of this Institution is to be 
held to-day at 8.30 p.m., at the Institution of Mechanical 
Engineers, Storey’s Gate, S.W. 1, when a paper illustrated 
by lantern slides will be read by Mr. i. Barrillon, 
Ingénieur en Chef des Ponts et Chaussées, on the Port 
of Rouen and the Lower Seine. Members of the Institu- 
tion of Naval Architects are invited to attend. 

InTERNAL-ComBusTION ENGINE Cams.—The following 
typographical errors appeared in the above article, which 
was published in the issue dated May 25, 1923. Some of 
these corrections were mide on page 760 of our issue of 
June 15, and others, since notified to us, are here included 
in order that the article may be made perfectly clear : 

Page 641, line 15, ‘‘ to’ should read “ or.” 

Page 642, column 2, line 5, should read— 
fsin Y = dsin (02 — 6). 

Page 642, column 2, line 8 should read— 


cos y= 2 {fo — a sint (6 — 0) } 4 


Page 643, column 1—the value of the acceleration 
given by equation (12) should 
(Fz) [acoso - Hicesinte + b2 cos 2 6} (12) 
{b® — asin’ 9}3 








dt 
The second limit stated in the next line should be 6;. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel—The developments of the past fort- 
night have induced many of those engaged in the heavy 
trades to take a somewhat less cheerful view of the 
immediate position and of the outlook, but, after allowing 
for reaction in certain branches where recent expansion 
was due entirely to abnormal causes, the general trend 
of business seems to be slowly and steadily on the up- 
grade. Expansion of output and the provision of 
wider facilities for production are ae ing, despite 
the current cash scarcity and a difficulty in obtaining 
new business on reasonably remunerative terms. A 
notable feature is the extension of local colliery workings 
and the growth of colliery villages in the South Yorkshire 
neighbourhood. One concern has put up 200 additional 
houses during the past twelve months, has got out plans 
for a further 350 and is prepared to erect 350 more as the 
scheme progresses. In raw and semi-finished materials 
business is uniformly dull. The reductions in official 
quotations reported last week have failed to tempt 
buyers. Except under unexpired contracts deliveries 
are confined to small tonnages for immediate use. Steel- 
making irons are featureless and weak, and there is 
very little activity in steel scrap at ll. per ton less than 
a month ago. Makers of mild steel are getting to the 
end of the big business booked earlier in the year. Few of 
them have been able to extend their order books on a 
satisfactory basis, and there is every prospect that in this 
section the output for the next month or so will have to 
be curtailed. On the other hand, export business in 
heavy machinery, industrial plant and certain classes 
of tools is of a more healthy description. Inquiries are 
coming to hand more freely from the Colonies, and 
despite the bogey of American competition the proved 
quality and reliability of Sheffield steel and Sheffield tools 
and implements are attracting the serious attention of 
export Gerens A wider business is being done in stain- 
less materials. Many inquiries have been received 
respecting the new nickel-chromium alloy, which is 
guaranteed non-stainable in the form of cutlery for 
domestic use. 


South Yorkshire Coal Trade.—While substantially 
cheaper fuel for home industrial use is not looked for 
during the next three months, the effect of the recent fall 
in business with the Continent is reflected in a reduction 
this week of 6d. per ton in Yorkshire best steam hards, 
and Is. 6d. per ton in Derbyshire steams of similar 
quality. Home contractors are coming rather more 
freely into the market, which is absorbing the full output 
of slacks at unaltered rates. Cobbles and nuts are not 
quite so strong as a week ago, Derbyshire best small nuts 
having declined 6d. Home users are taking an increased 
tonnage of furnace and foundry coke, exports being 
somewhat quieter. Business in house coal is about up 
to the average for this period of the year. Quotations :— 
Best branch handpicked, 32s. 6d. to 34s. 6d.; Barnsley 
best Silkstone, 28s. to 30s.; Derbyshire best brights, 
25s. 6d. to 27s. 6d.; Derbyshire best house, 238. to 
248. 6d.; Derbyshire best large nuts, 20s. 6d. to 228. 6d. ; 
Derbyshire best small nuts, 18s. to 20s.; Yorkshire 
hards, 21s. to 23s.; Derbyshire hards, 20s. to 22s. ; 
rough slacks, 12s. to 148.; nutty slacks, lls. to 13s. ; 
Smalls, 7s. to 9s. 





MANCHESTER ASSOCIATION OF ENGINEERS.—On Thurs- 
day, the 2Ist inst., upwards of 100 members of the 
Manchester Association of Engineers, accompanied by 
the president, Mr. Cecil Bentham, had the opportunity 
of viewing the extensive works of the Stanton Iron 
Company, near Nottingham. The principal features 
which attracted the special notice of the visitors were 
the centrifugal appliances for making cast-iron and 
concrete pipes, Other points of interest were the 
annealing plant, the automatic charging apparatus for the 
cupolas and the blast-furnace installation. 





THe BrrmincuHam MErTatturGicat Socrety.—The 
April issue of the Journal of this society contains a 
33-page essay on the ‘‘ Formation and Functions of 
Blast Furnace Slags,’’ by Mr. Arthur Knight, Stoke-on- 
Trent, which was awarded the society’s bronze medal 
and prize. It also gives a short paper by Dr. J. Newton 
Friend, dealing with “‘ Recent Progress in the Study of 
Corrosion.” Copies of the issue are still available and 
may be obtained for 1s. each, post paid, on application to 
the Secretary, Chamber of Commerce Buildings, New- 
street, Birmingham. 





Dig-Castine Researcu.—The British Non-Ferrous 
Metals Research Association has undertaken an extensive 
series of investigations on Die Casting Alloys, which will 
spread over at least three years, and entail an expenditure 
exceeding 10,0007. Full particulars of the scheme can be 
obtained from the associations headquarters, 71, Temple- 
row, Birmingham. Various types of alloys are used in 
die casting; the research has been divided into three 
sections: (1) Brass and bronze alloys; (2) aluminium 
alloys; (3) low melting-point alloys (zinc, tin, lead, &c.). 
These three branches, with suitable arrangements for 
co-operation, will be dealt with in separate institutions, 
under the supervision of recognised leaders of metal- 
lurgical research. Every care is being taken in the 
constitution of the committee which controls the work, 
to ensure that both the manufacturers and the users are 
represented. Work of this nature demands the close 
interest of the industry, and it is hoped that no difficulty 
will be experienced in obtaining the small subscriptions 
required to assure the substantial Government support, 
which is only available in a measure dependent on the 





backing of the scheme by the industry. 


NOTES FROM CLEVELAND AND THE 


NORTHERN COUNTIES. 
MippLEsBrovucH, Wednesday. 

The Cleveland Iron Trade.—There is next to nothing 
doing in Cleveland pig-iron. Buyers are ordering to meet 
early essential needs only, and values show further marked 
downward tendency. Producers complain that market 
rates are unremunerative and are reluctant to make 
further price concessions, especially as there seems little 
likelihood of any early material fall in cost of output. 
Under such circumstances it is not surprising to hear 
hints of possibility of putting blast furnaces out of 
operation. No. 1 Cleveland pig-iron is extremely scarce, 
and is quoted 125s. to 126s. No. 3 g.m.b. is obtainable 
at 112s. 6d., and, indeed, that figure might be shaded. 
Foundry 4 is very plentiful, and is offered freely at 110s. 
There is not much forge iron on the market, and the 
quotation for that commodity is in the neighbourhood 
of 107s. 6d. All the foregoing quotations are f.o.t, 
makers’ works or f.o.b. Tees. 

Hematite.—Unsatisfactory accounts are given of the 
hematite trade. Stocks are accumulating and sales are 
difficult to arrange. Makers in this branch also are 
contemplating shutting the blast off rather than continue 
producing at a loss. Parcels of Nos. 1, 2 and 3 East 
Coast brands are being pressed on the market both for 
home purposes and for shipment to destinations abroad. 


Foreign Ore.—There is absolutely nothing doing in 
imported ore. Nominally best rubio is 24s. c.if. Tees, 
and Mediterranean ores are in the neighbourhood of 23s. 


Blast-Furnace Coke.—The concession quotation for 
Durham blast-furnace coke to local consumers is now 
41s. 6d. delivered—a figure customers consider still much 
too high, with the result that they are buying from 
hand-to-mouth. 

Manufactured Iron and Steel.—Markets for finished iron 
and steel are very difficult to discover. Bar iron is 
extremely slow of sale, as is also shipbuilding material, 
and re-rolled steel. Common iron bars are 12/.; iron 
rivets, 141.; packing area 81. 10s.; packing 
(tapered), 11. 10s.; steel billets (soft), 107. ; steel billets 
(medium), 107. 10s. ; steel billets (hard), 107. 15s. ; steel 
boiler plates, 141.; steel ship, bridge and tank plates, 
101. 10s.; steel angles, 10/.; heavy sections of steel 
rails, 101. 10s.; fish plates, 141. 10s.; black sheets, 
131. 10s. ; and galvanised corrugated sheets (24-in. gauge, 
in bundles), 18/. 10s. 





British StanDARD RoLLeD STEEL SEcTIONS.—The 
moments of inertia and other geometrical properties of 
the new British standard sections (issued in August, 1920) 
have recently been issued by the British Engineering 
Standards Association. It may be recalled that to meet 
the urgent requests of designers the association published 
the figures in regard to channels and beams as an advance 
measure in August, 1921 (Report No. 4—1921), and 
they are incorporated in the new Report No. 6—1923. 
This is divided into two portions, the first giving the 
dimensions and properties in British units, the second 
their metric equivalents, attention being called to the 
fact that in the case of small discrepancies between the 
two portions the British measures are to be regarded as 
the standard. So far as the data relating to equal angles, 
unequal angles and tee bars is concerned, for which there 
is more than one standard thickness of section, only the 
properties of the minimum thicknesses are printed, but 
the association announces that the values for the other 
thicknesses calculated by approximate formule, which 
it is also intended to publish, will be issued in a subsequent 
edition. The new report, entitled ‘‘ Dimensions and 
Properties of British Standard Rolled Steel Sections for 
Structural Purposes,’”’ may be obtained from the offices 
of the British Engineering Standards Association, 
28, Victoria-street, S.W. 1, price ls. 3d. post free. 


PERMALLOY.—The permalloys which H. D. Arnold 
and G. W. Elman, of the Western Electric Company, are 
studying, are nickel-iron alloys of remarkable magnetic 
properties. It was well known that the initial magnetic 
permeability of nickel-iron increased to about u = 2,000, 
as the nickel percentage was raised to 30 per cent. 
and 40 per cent. When the nickel £ pep er was raised 
from 60 to 80, however, they found a further very steep 
rise in the pw, to 12,000 and more; with still higher 
Ni percentages the permeability drops off abruptly. The 
absolute values depend much on conditions; in some 
cases permalloy was 30 times as permeable as soft iron. 
Although this very high permeability goes together 
with a very low saturation—the saturation value being 
7 obtained already in the magnetic field of the 

‘arth—the property is of great technical importance 
for telegraph and telephone work and submarine cable 
operation. From this point of view and for theoretical 
reasons a further study of these properties [see Journal 
of the Franklin Institute, May] is very desirable. The 
80 per cent. Ni alloy which gives the peculiar high 
magnetic peak is not distinguished by other special 
properties. As soon as the nickel percentage exceeds 30, 
the iron-nickel alloy assumes the crystallographic 
character, the face-centred cube, of nickel, no longer 
showing the body-centred cube of iron. The permalloy 
is magnetically spoiled by the presence of carbon; 
thermal treatment is of little importance, provided the 
cooling between 900 deg. C. and 300 deg. be slow. The 
permeability of permalloy is so sensitive to strain that 
almost any magnetic value can be imparted to specimens 
by suitable mechanical stress. Magnetised permalloy 
loses 2 per cent. of its electric conductivity per gauss. 
The manifold peculiarities should be valuable in the 
study of the nature of magnetism. Dr. Rosenhain 
referred to this alloy at the last meeting of the Iron and 








Steel Institute, as we reported on page 646 ante. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—-Conditions of a very unsatis- 
factory nature continue to prevail in the steel trade of 
Scotland, and there would seem to be little hope of a 
betterment in the near future. The sum total of new 
business booked over the week so far as can be ascer- 
tained is very small indeed and will not have much effect 
on the plant now running. A want of confidence in 
the general trade position has much to do with the present 
slackness, and few have any inclination to launch out on 
new projects so long as world conditions remain so 
uncertain, and this district, which had always such a 
large overseas trade is now feeling the pinch very badly. 
The annual Fair Holidays are due in a fortnight, but 
the date of reopening the works depends on circumstances. 
Inquiries are poor and plate mills are suffering from the 
lock-out of the boiler-makers, with the result that ship- 
builders are requisitioning practically almost nothing 
at all. Structural sections show a falling-off and black 
sheet makers report very little fresh business, while the 
general export trade all round is exceedingly quiet. 
Prices show no change and are as follow: Boiler plates, 
131. per ton; ship plates, 101. 5s. per ton; sections, 
101. per ton; and sheets, ~ in. to 4 in., 127. 10s. per 
ton, all delivered Glasgow stations. 


Malleable Iron Trade.—The state of the West of 
Scotland malleable iron trade is very similar to the steel 
trade. Inquiries are few, and orders being given out 
consist mainly of the immediate requirements of con- 
sumers, so that managements cannot see any distance 
ahead. Prices are unchanged with ‘‘ Crown” bars at 
121. 10s. per ton, delivered Gong. stations. 


Scottish Pig-Iron Trade.—A quiet tone characterises the 
Scottish pig-iron trade this week, and only a moderate 
amount of dealing has taken place. Hematite continues 
in very poor demand and deliveries are small. Foundry 
grades for home consumption are rather dull and export 
business is stiff. Prices are inclined to be easier and the 
following are current quotations :—Hematite, 5/. 17s. 6d. 
per ton, delivered at the steel works; foundry iron, 
No. 1, 5l. 15s. per ton, and No. 3, 51, 10s. per ton, both 
on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipments of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, June 23, only amounted to 637 
tons. Of the total 557 tons went overseas and 80 tons 
coastwise. For the corresponding week last year the 
figures were 1,593 tons overseas and 144 tons coastwise, 
making a total of 1,737 tons. 


Shipbuilding.—The Caledon Shipbuilding and Engin- 
eering Company, Dundee, have just secured an order 
for a vessel of 8,000 tons for propulsion by internal 
combustion engines. This vessel is for Messrs. James 
Chambers and Co., Liverpool. 








PersonaLt.—Mr. Rolend Dunkerley, chief works 
accountant of the Metropolitan Vickers Electrical Com- 
pany, Limited, Old Trafford, Manchester, has been elected 
chairman of the council of the Institute of Cost and Works 
Accountants, London, for the ensuing year.—The Brown 
Hoisting Machinery Company, Cleveland, Ohio, U.S.A., 
are opening, on July 1, a direct factory branch in London 
(25, Victoria-street, S.W.), to “‘ handle ” a complete line 
of all their well-known crane, loading, unloading, bucket 
and other handling plant.—The Association of Con- 
sulting Engineers have selected Mr. J. Mitchell Moncrieff, 
C.B.E., M.Inst.C.E., M.Amer.Soc.C.E., as chairman for 
the ensuing year.—The United Steel Companies, Limited, 
Sheffield, will, on July 6 remove their London office from 
15, Victoria-street, Westminster, S.W. 1, to St. Stephen’s 
House, Victoria Embankment, Westminster, S.W. 1.— 
Mr. Frank H. Brunt, M.Inst.C.E., has removed from 
121, Victoria-street, to 17, Victoria-street, S.W. (tele- 
phone Victoria 8477). 





_ Furnaces ror BurNING PowDERED Coat.—Furnaces 
in which powdered coal is to burn must be large enough, 
and be correctly shaped, so that the coal may burn 
completely without impinging on the brickwork, and 
must be provided with facilities for removing the ash, 
states Bulletin No. 217, just published by the United 
States Bureau of Mines. If the furnace is correctly 
designed, about 3 B.Th.U. per second may be liberated 
per cubic foot of combustion space. This rate of com- 
bustion is sometimes exceeded, but if it is much exceeded 
the coal will not be burned completely. In many 
furnaces the temperature is so high that the ash fuses, 
and on settling in the furnace collects in a continuous 
mass. It has been found expedient in some furnaces to 
provide means so as to prevent the collection of the ash 
im & continuous mass, though generally this is not done, 
and the ash collects either on the hearth, whence it is 
removed when the furnace shuts down, or it is removed 
as a liquid slag. The ash that does not settle in the 
furnace goes off with the gases, and care must be taken 
to see that it is not deposited in the flues and so 
impede the draught. When a furnace previously heated 
by coal burned on a grate, by gas, or by oil, is to be 
transformed into a Souddrel-eoal fired furnace, the 
furnace may, or may not, have to be modified in design to 
swt powdered coal. Except for boiler furnaces, very 
radical alteration of design is unusual. At most, the 
change consists usually in enlarging the furnace. But 
no furnace should be fired with powdered coal without 
the advice of experienced engineers, who will either 
&pprove the application of powdered coal to the furnace 
8S lt exists or carefully re-design it so that it may be 
economically operated with powdered coal, using the 
best means of disposing of the ash. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Coal Trade.—According to the official returns 
of the Board of Trade more coal was exported from 
South Wales in May than in any previous month of the 
year. The value of the shipments, too, established a 
record for the year, as also did the average f.o.b. price 
per ton. This result was achieved despite the fact that 
work was suspended at the docks for two days and at the 
collieries for three days in view of the Whitsun holidays, 
and the consequent reduction in the number of working 
days during the month. Shipments in May totalled 
2,757,583 tons, compared with 2,474,321 tons in April 
and the value amounted to 3,913,679/. against 3,308,313/. 
while the average f.o.b. export price per ton was 28s. 4d. 
compared with 26s. 9d. The volume and value of ship- 
ments, together with the average realised price per ton, 
is shown below :— 


F.o.b. 

Average 

Quantity. Value. Per Ton. 

1923. Tons. £ 8. d. 
January ... 2,398,248 2,803,274 23 4 
February . 2,275,794 2,762,125 24 3 
March .. 2,697,788 3,351,965 24 10 
April... ... 2,474,321 3,308,313 26 9 
May ... ... 2,757,583 3,913,679 28 4 


Compared with April the volume of shipments in May 
showed an increase of 283,000 tons and with January 
of 359,000 tons, while the value was 605,000/. greater 
than in April and 1,110,0007. more than in January. 
The average f.o.b. price was ls. 7d. per ton above that 
of April and 5s. more than in January. All classes of 
coal with the exception of anthracite small shared in the 
improvement. The curve of average prices in respect 
to steam coal shifted from Cardiff and Swansea is shown 
below :— 
Cardiff. Swansea. 

1923. Small. Thro’. Large. Small. Thro’. Large. 
acd dy & & 0G, te. Gt “Gee 
16 6 20 0 26.9 17 0 1811 26 9 
6 27 1 16 2 18 7 2 5& 
1711 19 5&5 25 0 

6 





January 
February 17 8 21 


March... 18 11 24 6 28 0 
April ... 21 2 25 6 2910 1911 21 6 265 
May ... 23 0 2710 31 4 2010 22 2 28 11 


Anthracite small in May averaged 21s. 9d., compared with 
22s. 7d. in April and large 40s. against 37s. 5d. 


Dock Charges Reduced.—The Great Western Railway 
Company, the owners of the South Wales Docks, have 
decided to reduce dock charges, tonnage dues, wharfage 
and crainage rates from 75 per cent. to 60 per cent. above 
the pre-war rates, and tipping and weighing charges from 
8d. to 7}d. per ton; the reductions to take effect from 
July 1. 








E.ectric FuRNACE DETINNING AND PRODUCTION OF 
Inon From Tin-PiatTE Scrap.—tIn the past practically 
all the use that has been made of discarded tin cans, 
so far as the recovery of their iron content is concerned, 
has been to melt them up in a cupola and cast the 
resultant metal into such objects as sash weights, &c., 
the resultant metal not being suited for making sound 
cast-iron castings, such as are made from ordinary 
pone. as the iron was too brittle to be serviceable. 

xperiments have been conducted in an electric furnace 
by the Department of the Interior at the Bureau of Mines 
experiment station at Seattle, Wash., in which tin-plate 
scrap was melted with various additional agents. Sodium 
chloride, iron sulphide and an oxidising slag were tried, 
but the conclusions reached were that in the electric 
furnace complete detinning is impossible and any de- 
tinning impractical. Melting tests conducted in the 
cupola showed that the amount of detinning was 
dependent upon the amount of surface of metallic tin 
exposed to the oxidising gases, and will be somewhere 
between the limits of 0 per cent. and 50 per cent. Test 
bars, prepared by melting pig-iron with various quantities 
of tin, were subjected to physical tests. The results 
showed that a tin content of 1 per cent. or less did not 
seriously affect the properties of grey iron. Synthetic 
cast-iron made from tin-plate scrap was used successfully 
in making commercial castings of good quality. 





THE EXPLOSION OF THE Swiss NITRUMWERKE AT 
Bop1o.—The explosion, in July, 1921, of the Nitrum- 
werke at Bodio, in the Canton of Tessin, which killed 
14 men and injured a great many others, seems to have 
had a chemical cause, though the result of the official 
inquiry has not yet been published, owing to disagreement 
of the foreign experts consulted. The question is of 
interest because the mixture of nitrogen tetroxide and 
benzene, to which the explosion was no doubt due, has 
found various applications and was utilised in bombs 
during the war. Turpin recommended the mixture in 
1883 as being relatively safe, as only to be exploded 
by strong percussion or by detonators. In the nitric acid 
works at Bodio, steel coils carrying nitrogen tetroxide had 
becorne leaky so that the tetroxide mixed with the cooling 
agent, benzene. The mixture would have been dis- 
charged into the River Tessin, but the water level in the 
river was very low at the time. It was hence decided to 
separate the tetroxide from the benzene by distillation 
below 70 deg. C. Half of a total of the 6 tons of mixture 
had been distilled, when the cold mixture in a tank was 
noticed to heat spontaneously. External cooling b 
means of water was attempted when the explosion too 
place. Subsequent experiments proved that the dis- 
tillation as such is safe; but the great heat of that 
summer seems to have been responsible both for the 
corrosion by: the tetroxide of the steel tubes and for some 
slow reactions causing the spontaneous heating. 





NOTICE OF MEETING. 


Tue INTERNATIONAL NAVIGATION CONGRESS.—Monday, 
July 2, to Wednesday, July 11, at the Institution of 
Civil Engineers, Great George-street, S.W. 1. Monday; 
July 2, at 12 noon: Formal Opening of the Congress by 
Lord Desborough, K.C.V.0. At 3 p.m.: First Section; 
Inland Navigation. In Great Hall, discussion of Ques- 
tion No. 1, “The Utilisation of Watetways for the 
Production of Power; its Consequences and Applica- 
tions. Second Section, Ocean Navigation, Lecture 
Theatre, at 3 p.m.: Discussion of Questions Nos. 1 and 
2, (1) ““The Accommodation to be Provided for Ships 
in Connection with the Construction of New Works at 
Ports in Order to Satisfy the Future Dimensions of 
Ships”; (2) ‘‘Types of Works for Berthing Ships of 
Great Draught in Tidal Seas.” Tuesday, July 3, at 
10 a.m.: First Section, Inland Navigation. In Great 
Hall. Discussion continued of Question No. 1. At 
2.30 p.m.: Discussion of Question No. 2, “ Dispositions 
or Arrangements to be adopted for Locks, Elevators, 
Inclined Planers, and other Means of Overcoming 
Differences of Level with a View to Facilitating the 
Operations.” Second Section, Ocean Navigation.Lecture 
Theatre, at 10 a.m.: Discussion continued of Questions 
Nos. 1 and 2. At 2.30 p.m.: Resumption of discussion 
Wednesday, July 4, at 10 a.m.: First Section, Inland 
Navigation. In Great Hall. Discussion of Question 
No. 2. Second Section, Ocean Navigation. Lecture 
Theatre. Discussion of Question No. 3, ‘‘ The Relative 
Advantages of Ship Equipment and Port Equipment for 
Loading and Discharging Ships, Mechanical Equipment 
of Ports, Mechanical Handling of Freight, Loading, 
Discharging and carrying between Ships and the Various 
Depositing Points, whether Covered by Sheds or not.” 
Thursday, July 5, at 10 a.m.: First Section, Inland 
Navigation. In Great Hall. Discussion of Communica- 
tion No. 1, ‘‘The Influence of Surface Waters and 
Subterranean Sheets of Water on the Flow of Rivers, 
Régime of Mixed Canals; Estimation of the Water 
Consumed for Navigation and Irrigation Uses; the 
Portion Returned to the Subterranean Sheet of Water.” 
at 2.30: Discussion of Communication No. 2, ‘‘ Unifica- 
tion of Statistics of Inland Navigations with a View to 
Facilitating the Comparison of the Results of the Workin, 
of Navigable Waterways in Various Countries.”” Secon 
Section, Ocean Navigation. Lecture Theatre, at 10 p.m. : 
Discussion of Question No. 3 continued. At 2.30 p.m.: 
Discussion of Communications Nos. 1 and 2, (1) “‘ Concrete 
and Reinforced Concrete, their Applications to Hydraulic 
Works; Means to Insure their Preservation and their 
watertightness ” ; (2) “‘ Use of Liquid Fuel for Naviga- 
tion and its Consequences.”” 4p.m.to6p.m.: Reception 
by the Lord Mayor of London. Friday, July 6, at 10 a.m.: 
Ocean Navigation Section. Lecture Theatre. Dis- 
cussion of Communications Nos. 3 and 4., (3) “‘ Utilisation 
of Tides for the Production for the Working and Lighting 
of Ports and for Maritime Works (Working of Lock 
Gates, &c.)”’; (4) “‘ Principle Advances made Recently 
in Lighting, Beaconing and Signalling of Coasts; 
Standardisation (Unification) of the Languages of 
Maritime Signals.’”’ At 2.30 p.m.: In Great Hall. 
General Meeting of the Congress. Close of the discussions 
of the Congress. Saturday, July 7,: Visits and excur- 
sions. Monday, July 9: Visits to Various Ports and 
Harbour Works. Tuesday, July 10: Visits to South 
Wales and Manchester. Wednesday, July 11; Visits to 
Bristol and Liverpool. 








Insects BorING THROUGH THE LEAD SHEATHS OF 
CaBLEs.—The United States Burgau of Entymology 
(Bulletin 1,107) is inquiring into the damage done to 
telephone cables in California by a small beetle, which 
bores a hole through the lead sheath, but does not attack 
the rubber. The holes, about 0-1 in. in diameter, admit 
moisture to the cable; the beetle does not appear to 
mind the lead, nor other poisons, but it is repelled by 
beef tallow, in which it appears to be suffocated. This 
fact was discovered, because the attack is generally 
made from the steel rings, by which the cables are 
suspended; when these rings are greased with tallow, 
the cables are not attacked. 





THe GERMAN MacuinE Inpustry.—The report of 
the Union of German Machinery Manufacturers for the 
year 1922 contains several particulars of interest. The 
import of foreign machinery had dwindled down to a 
nominal fraction of the exports, about 2 per cent., the 
figures being respectively 10,700 tons and 491,000 tons, 
the German manufacturers now being able to almost 
entirely cover the home requirements. Still the 
machinery industry had had great difficulties to contend 
against. The 8-hour day and trouble concerning over- 
time, insufficient supply of iron, the fall of the exchange, 
increasing wages, shortage of skilled labour, the different 
taxation laws, the weakening of inland capital, import 
difficulties, &c., all had made themselves felt. The 
number of orders had receded on an increasing scale in 
the course of 1922. With reference to output in weight 
per man the union states that for 1922 it was on the 
average less than half the pre-war figure. The weight 
of products per man averaged, in 1910, 6-9 tons; in 
1911, 6-9 tons; in 1912, 7-4 tons; in 1913, 7-7 tons; 
in 1921 the figure had receded to 4 tons; and in 1922, 
to 3-9 tons. The supply of pig-iron and rolled iron was 
inadequate during 1922. The industries employing 
pig-iron received only about 30 per cent. of their require- 
ments. There was a continuous shortage of bar iron 
and sheets, but a sufficiency of heavy plates. Serious 
complaints had been made with regard to the price of 
pig-iron, especially after the rise of 50 per cent. on 
August 1, 1922. 
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THE PROVAN CHEMICAL WORKS, GLASGOW. 


(For Description, see Page 792.) 
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TWO-STROKE DOUBLE-ACTING DIESEL ENGINE. 


CONSTRUCTED BY THE NORTH BRITISH DIESEL ENGINE COMPANY, LIMITED, ENGINEERS, GLASGOW. 


(For Description, see Page 794.) 
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TWO-STROKE DOUBLE-ACTING DIESEL ENGINE. 
CONSTRUCTED BY THE NORTH BRITISH DIESEL ENGINE COMPANY, LIMITED, ENGINEERS, GLASGOW. 


(For Description, see Page 794.) 
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THE PREHEATING OF AIR FOR 
BOILER FURNACES. 


Ir is at last becoming recognised that in the 
boiler-house rather than the engine-room by far the 
greatest scope for increased economy in power 
production is generally to be found. In the 
endeavour to promote greater efficiency in the 
generation of steam, a considerable amount of 
attention is now being paid to the more effective 
recovery of the waste heat in the flue gases. As 
higher and higher pressures come into use, the 
design of economisers becomes more difficult. The 
failure of the steel economiser to give anything 
like general satisfaction on account of its liability 
to corrosion, both internal and external, has checked 
evolution along these lines, and in the opinion of 
many engineers the choice lies between the cast-iron 
type, or nothing, so far as economisers are con- 
cerned. The cast-iron economiser has done wonder- 
ful service for very many years, but it is nearing its 
limitations. It is already a triumph of the founder’s 
art, but cast-iron is still cast-iron nevertheless, 
with the defects of the material as well as its merits. 
With an equally efficient means of utilising the 
waste heat of the flue gases, which the boiler in the 
nature of things cannot absorb, the field of the 
economiser would be very much narrowed for its 
functions as a feed-water heater could largely be 
fulfilled by other means. Even in plants in which 
the botler pressures are not high enough for the 
safety of the economiser to be called in question, 
there is generally room for a further and fuller 
utilisation of the waste heat than an economiser of 
commercial proportions can accomplish. If the 
setting is airtight and excess air is kept down to its 
proper limits, the flue gases leaving an ordinary 
economiser may well be at a temperature of 400 
deg. F. or more, and this heat amounting to 10 per 
cent. of the heat in the coal is utterly wasted, as 





of course no modern power plant relies on natural 
draught. Indeed, apart from efficiency altogether, 
the cooler the waste gases the better for the draught 
plant, as less temperatures and lower volumes have 
to be dealt with. 

The necessary conditions of success in the use of 
pre-heated air are not only that an efficient air 
heater should be adopted, but that regard should 
be paid to the altered circumstances under which 
the furnace will be working. The transference of 
heat from the flue gases to the incoming air through 
thin metal sheets or tubes is hindered by the in- 
evitable deposit of soot or tarry matter on the 
surfaces, and unless there is some effective method 
of keeping the heater clean it soon becomes more of a 
nuisance than a benefit. This difficulty, however, 
has been entirely avoided in one of the latest types 
of air heaters, by arranging that there shall be no 
heat transference through the metal at all, so that 
the question of dirty surfaces becomes of minor 
importance. Presuming then that a suitable method 
of heating the air going to the furnace has been 
provided there is the effect upon the furnace itself 
to be considered. When first confronted with the 
suggestion to use air, heated perhaps to 500 deg. 
or 600 deg. F. in his furnaces, the average engineer 
will express grave doubts as to the durability of 
both his grates and his arches under such conditions. 
Even now grates become burnt and arches melted, 
and one is justified in wondering how they would 
behave if furnace temperatures were higher still. 

Anticipation of trouble in these respects is natural, 
but it involves several assumptions which are 
worth examining. In the first place it must not 
be taken for granted that in a properly designed 
combustion space, the temperature need be very 
much higher than it is at present. At existing 
furnace temperatures about half the energy of the 
burning fuel is evolved as radiant heat and the 
proportion rises with great rapidity as the tempera- 
ture increases. If this radiant heat has direct access 
to the tubes of the boiler instead of being rever- 
berated back on to the fuel by a white-hot arch, 
not only will steam raising be more rapid but the 
furnace temperature will soon reach a condition of 
equilibrium not greatly in excess of its previous 
state. That this is what occurs in practice is 
proved by certain tests carried out by the Swedish 
Steam Boiler Association on a water-tube boiler 
which could be operated either in conjunction with 
an economiser or alternatively with a Ljungstrém 
air heater. In the first case, with a temperature 
of the combustion air of 104 deg. F., 29°2 Ib. of 
coal were burnt per square foot of grate per hour, 
the furnace temperature being 2,250 deg. F. and the 
CO, amounting to 9°3 per cent. When using the 
preheater, the combustion air entered the furnace 
at a temperature of 545 deg. F., and when burning 
29°9 lb. of coal per square foot the temperature 
was only raised to 2,460 deg. F. with a CO, content 
of 10-4 per cent. The feed water temperature 
at entrance to boiler was 172 deg. F. with the 
economiser in operation and 138 deg. when heated 
by other means, but in spite of this, the higher 
furnace temperature increased the evaporation from 
5°9 lb. to 7:2 lb. per square foot of heating surface 
perhour. The efficiency of the boiler and economiser 
combination was 69-6 per cent., while that of the 
boiler and air heater was 83°2 per cent. 

The ordinary furnace arch, as used with a chain- 
grate stoker, is not only a source of continual 
expense and trouble to maintain, but it does harm 
by shielding the boiler tubes from the radiant heat 
which they would otherwise receive. The universal 
failure of attempts to promote boiler efficiency by 
burning the fuel in some kind of external furnace 
under ideal conditions and using the hot gases only 
to heat the boiler, shows the importance of the part 
played by direct radiation of heat from the fire, 
and suggests that all obstructions in the path of this 
radiation should be removed if possible. Un- 
fortunately, with most classes of coal an arch is 
necessary for heating and igniting the fuel on a 
chain-grate stoker. If, however, as appears very 
probable, the use of highly preheated air so facilitates 
combustion as to enable the arch to be very much 
shortened, or possibly done away with altogether, 
the adoption of preheating will bring about a reduc- 
tion of just those troubles which it might be feared 
would be accentuated. With the abolition of the 
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arch one of the greatest drawbacks to the chain-grate 
stoker would vanish. Whether this will be practic- 
able time alone will tell, but we understand that in 
at least one instance it has been found possible, 
when using preheated air, to remove the front. and 
most troublesome part of the arch, retaining no more 
than the construction of the setting made necessary. 

If we may assume that the arch difficulty is not 
going to be a serious one, there still remains the 
question of the durability of the grates. This, again, 
can only be determined by experience, but with 
commonsense design there appears no reason to 
suppose that a grate cannot be adequately cooled 
with air at a temperature of say, 600 deg. F., as this 
is still more than 2,100 deg. F. below the melting- 
point of cast-iron. The real reason for the burning 
of ordinary grates or fire-bars is the excessive heating 
surface in contact with the fuel as compared with 
the area from which heat can be carried away by 
the incoming air. The thinner and deeper the bar, 
or the chain link can be made, the greater the ratio 
of cooling to heating surface and the less the danger 
ef burning. Iron, moreover, is now available 
coated with a superficial alloy of aluminium, which 
renders it highly resistant to furnace conditions, 
but even with ordinary metal and good modern 
grates no particular trouble seems to be experienced 
when heated air is used. 

That the anticipated difficulties in connection 
with arches and grates when preheated air is used 
are not considered very seriously by engineers in 
a position to judge may be gathered from the fact 
that Sir James Kemnal hardly alluded to them in 
his paper read last Tuesday at the summer meeting 
of the Institution of Mechanical Engineers at 
Glasgow. In this paper, which we reprint elsewhere 
in this issue, he raises, however, several points which 
are likely to be hotly contested by the advocates 
of air-heating. His computation that the boiler 
surface must be increased by 15 per cent. or 20 per 
cent. if an air heater is fitted instead of an economiser, 
the overall efficiency being the same, is hardly 
borne out by tests such as that which we have 
quoted above. The assumption that about half 
of this increase in surface is necessary to absorb 
the recuperated heat is also hardly acceptable, for 
the increase in the proportion of radiant heat, due 
to the hotter fire, should easily enable the same 
boiler to do 8 per cent. more work without increase 
of surface, and with substantially the same outlet 
temperature. 

The whole question of air heaters versus econo- 
misers, is, as Sir James Kemnal says, in a contro- 
versial state, but data are being rapidly accumu- 
lated. Recent advances in air-heater design have 
enabled makers to guarantee to reduce the tempera- 
ture of the flue gases directly from 570 deg. to 
212 deg. F., and to supply air to the furnaces at a 
temperature of 390 deg. F. The apparatus necessary 
to do this is much less in size and only about one-sixth 
the weight of an economiser, which, moreover, for 
practical reasons could not be designed to absorb so 
large a proportion of the waste heat of the flue gases. 
Heaters of this type can be most conveniently placed 
immediately above the boilers in a power station 
in the natural path of the outgoing gases, as apart 
from their efficiency, their lightness and small size 
render unnecessary the heavy structural work 
required to carry large economisers. The fuel 
saving which air preheating has brought about in 
many instances is quite remarkable. In our issue 
of July 7 last year we published official tests showing 
an increase of boiler efficiency from 66°9 per cent. 
to 77°6 per cent. by this means in one instance, and 
an increase from 59°3 per cent. to 74°3 per cent. in 
another. Under more favourable conditions boiler 
efficiencies up to 9C per cent. have been recorded, 
and the extent to which air heating is being adopted 
in large plants both in this country and abroad bears 
witness to the economies which engineers expect to 
realise from the practice. 





THE PRODUCTION OF AIR-DRIED PEAT. 


Ir vast fields of vegetation had not fossilised into 
coal, peat would have a higher reputation and be 
esteemed a more promising fuel. While, however, 
coal deposits are still unexhausted, and men can 
enjoy the probably transient supplies of mineral 


oil, the investigation of peat as a fuel seems to 
demand an unusually sanguine, provident, or 
conscientious mind. The considerable time and 
money that have been spent on the subject in 
countries with great peat deposits shows that such 
minds exist; and the latest evidence of their 
seriousness is the Fuel Research Board’s dedication 
of the entire first section of its annual report to the 
subject of the production of air-dried peat, as set 
out in comprehensive reports by Professor Pierce 
Purcell and Mr. E. J. Dufty.* 

As Sir George Beilby remarks, in presenting the 
report, though the winning of peat on a small scale 
has been practised successfully from time immemorial 
the problem of large-scale production is far more 
difficult. First and last, the trouble arises from the 
fact that though for fuel and, indeed, for other 
purposes, peat has to be used as a solid, nine-tenths 
of it or more is an incombustible liquid. Soap- 
makers in some export markets are said to have had 
a saying that a fortune awaited the man who found 
out how to make water stand upright, and Nature 
seems to have had some such purpose in view when 
she developed peat. Even drained bogs of peat 
may consist of a mass of water containing 10 per 
cent. of solid matter, or even less. They are found, 
as Mr. Duffy points out in his report on Irish experi- 
ments, not only in low-lying plains but on the sides 
of mountains, where the cells, pores or interstices 
of the peat hold the water so tenaciously that it is 
not separated and discharged on to a lower level by 
the constant operation of the force of gravitation. 
If a large block of peat is cut out of the bog, moisture 
does not flow from the sides, and even the vertical 
face of an old exposed turf bank, of which morethan 
seven-eighths is water, does not as a rule sweat water 
except after rain. 

To use such material for fuel means therefore 
handling a far greater weight than that of other 
combustibles. For practical purposes it must first 
be dried to at most 25 per cent. to 334 per cent. 
moisture ; and though to anyone unaccustomed to 
dealing with figures of the sort it does not look so 
intuitively, to reduce 90 per cent. moisture to 334 per 
cent. means removing nineteen-twentieths of the 
original water, and every ton of peat dried to 25 per 
cent. moisture takes 74 tons of raw peat with 
90 per cent. to produce it. The product, again, has 
a relatively low calorific value; for Irish peat 
reduced to this dryness Professor Purcell puts the 
net figure at 6,900 B.Th.U. per pound, against, say, 
11,500 B.Th.U. for industrial coal. To obtain, 
therefore, the heat of a ton of coal takes about 
1% tons of peat dried to 25 per cent. moisture, 
derived from 124 tons of raw peat; and as even 
machine-formed dried peat, which is nearly twice 
as dense as hand-formed, occupies at least twice the 
volume of the same weight of coal, the dried peat 
required to furnish the heat of a ton of coal will 
measure 3} times as much as the coal. Considera- 
tions of this sort do not count for much in deter- 
mining the domestic use of peat in districts near a 
bog and far away from supplies of coal; but they 
have an obvious and important bearing on the 
question of whether peat can be used economically 
on a large scale, when it comes into competition 
with coal and oil. 

A further consequence of these facts is that a 
large-scale production involves relatively enormous 
workings, the area of which is the greater because 
up to the present the only method of getting rid of 
moisture that has been uniformly successful is air- 
drying, which requires large spreading grounds. 
For anything approaching economical production 
peat must be got mechanically, and up to now, 
according to Professor Purcell, mechanical excava- 
tion has not gone deeper than 16 ft., while the depth 
of the large bogs in the centre of Ireland varies from 
20 ft. to 40 ft. Assuming, however, that machines 
could be designed to work successfully and economi- 
cally on bogs of greater depth than hitherto have 
been worked mechanically, a bog 20 ft. deep when 
worked out would only have yielded some 3,200 tons 
of 25 per cent. air-dried peat for every acre of area, 
and to provide for an output of 100,000 tons for a 





* Report of the Fuel Research Board for the years 
1922, 1923. First Section: “The Production of Air- 





Dried Peat.” Published by H.M. Stationary Office. 
Price 5s. or 5s. 4d. (post free). 


period of years Professor Purcell estimates would 
require a bog of some 8 sq. miles. 

The preliminary objection to such workings 
that suggests itself naturally—that the soil would 
not support machinery of the necessary weight— 
seems to have been overcome. In his classical paper 
on traction on bad roads or land, Mr. Legros puts the 
pressure exerted by a man standing on the sole of one 
boot as from 6 lb. to 7 Ib. per square inch, and quotes 
chain-track tractors for soft and swampy country 
which have been built with an insistent load as low 
as 18 lb. per square inch. Professor Purcell 
observed, in Canada, a plant weighing 30 tons 
working without difficulty on a Canadian bog with 
an insistent load of 2°5 Ib. per square inch, which 
is comfortably within Mr. Legros’s figure. The time, 
however, during which peat can be won—and 
winning has to include enough drying to allow the 
peat to be handled and got away—is limited by the 
weather, and in some countries by the temperature, 
In Ireland it is reckoned at 125 to 130 working days 
per year, in Germany it varies from 92 days to 179 
days, in Sweden 96 days to 121 days, and in Canada 
it is estimated at not more than 95 days. The slices 
of peat that are cut and spread out for drying have 
to be thin, so as to enable the peat to be dried 
and removed and the spreading ground to be ayail- 
able for a second batch during the same season, 
so that the working faces to be covered in a season 
must be of considerable length. In Professor 
Purcell’s estimate, for instance, where the season is 
assumed nominally to extend to 158 working days, 
and actually about a fourth less, the length of 
working face required for the assumed production 
of 100,000 tons a year—equivalent thermally to, say, 
60,000 tons of coal—with six plants each of 10 tons 
per hour output, is just on 11 miles, with about the 
same length of spreading grounds over a quarter of a 
mile wide. 

Circumstances such as these, inseparable from the 
large-scale working of peat, by no means show 
conclusively that it is economically impracticable, 
but they do show that schemes for such workings 
demand close investigation before they are approved. 
The material, moreover, presents intrinsic difficulties 
in the variability of its composition, which are the 
more serious because it may be questioned whether 
even now the behaviour of peat under all circun- 
stances is fully understood. In the Irish experi- 
ments, for example, it was found that the process of 
maceration, by which the various constituents of 
peat are broken away from each other and their 
fibres remixed so as to lie more or less uniformly 
in all directions, did not affect the density of the 
peat treated ; whereas in Hausding’s handbook on 
getting and using peat (which is so far the standard 
authority on the subject that the Fuel Research 
Board went to the considerable expense of having 
it translated into English and published) it is stated 
repeatedly that maceration increases the density by 
25 per cent. to 60 per cent. The examination of 
actual developments in other countries is not much 
more encouraging. The most extensive use of peat 
up to now seems to have been in Russia, and arose 
from the high price and shortage of coal during the 
war, the Russian consumption of peat in 1918 having 
been about 10,000,000 metric tons, or nearly double 
its pre-war figure. The largest installation described 
is one begun at Wiesmoor (Prussia) in 1908 ; it is 
now operating about 7 sq. miles of bog, to be 
extended later to about 24 sq. miles, and is pro- 
ducing about 60,000 tons of air-dried peat a year. 
The whole of this production, however, is absorbed 
in supplying part of the consumption of a large 
power station, generating and transforming power up 
to 60,000 volts for long-distance transmission, and 
the economical circumstances are therefore excep- 
tional. In Sweden peat, especially in the form of 
desiccated powder, has been used for some time past 
on some lines for firing locomotives, but only one 
factory remains at work out of three that have been 
8 : 

Having regard to the large deposits of peat In 
Treland and in parts of Great Britain, the inquiries 
described in the present report, which include the 
results of investigations made on the spot in Canada, 
Germany and Sweden into what is being done © 
those countries, and of two years’ practical working 
on two Irish bogs, may have been expedient; but 





they do not seem to show that the technical prospect 
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and relative economic importance of the production 
of peat on a large scale are such as to create any 
anxiety to see the Board’s energies spent on further 


‘work on the same subject while so much remains 


undetermined in regard to the use of fuels with 
better established credentials. The cautious terms 
of the report itself and of Sir George Beilby’s intro- 
duction do not suggest any illusions as to present 
practical prospects; but it may be questioned 
whether it was necessary to subject the report to 
the indignity of issuing it without an index. Apart 
from the Irish experiments, its chief value lies in 
collecting under one cover what hitherto has had 
to be sought up and down the world; and a com- 
pilation of this sort loses a large part of that value 
if it is not analysed in detail in a sufficient index. 
The analysis of the text, moreover, which is involved 
in preparing an adequate index sometimes discloses 
variations of treatment and even inconsistencies that 
weaken the authority and the usefulness of a report, 
and add greatly to the difficulty of reading it. That 
modern technical books leave much to be desired 
in this respect is an excuse that would hardly lie 
in the mouth of quasi-exemplary bodies such as the 
Fuel Research Board or the Research Department. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE summer meeting of the Institution of 
Mechanical Engineers opened in Glasgow on Tuesday 
morning last, when members assembled in the 
Examination Hall of the Royal Technical College 
and were welcomed to the City of Glasgow by the 
Lord Provost, Sir Thomas Paxton. In extending 
the welcome of the city to the Institution, Sir Thomas 
recalled the fact that the Institution had visited 
the city in 1856, ’64, ’79, 95 and 1901, and that the 
meeting of 56 had been the first summer meeting to 
be organised by the Institution. Glasgow was 
essentially an industrial city associated closely with 
engineering, and numbered among her former 
citizens many famous mechanical engineers. It was 
natural, therefore, that they should welcome the 
Institution of Mechanical Engineers. He hoped 
their stay would be educative as well as full of 
pleasure and enjoyment. 

Professor Mellanby followed on behalf of the local 
reception committee, with an excellent short speech 
of welcome, at the close of which Sir John Dewrance, 
president, replied on behalf of the Institution. 
Members then adjourned to the Societies’ Room 
for the reading and discussion of papers, only two 
of which were taken that morning. 


Sua@ar MacHINERY. 


After formal business, the first paper to be taken 
was one entitled ‘‘ Sugar Machinery,” by the Right 
Hon. Lord Invernairn. This we reprint elsewhere in 
thisissue. In the unavoidable absence of the author 
the paper was presented in somewhat curtailed form 
by Mr. A. E. L. Chorlton. After passing a vote 
of thanks to Lord Invernairn for his paper the 
president remarked that it dealt only with cane 
sugar, and not with beet sugar manufacture. 
Possibly Glasgow was more interested in the former. 
Mr. Chorlton said he had no doubt if it were thought 
it would be advantageous, that a section dealing 
with beet sugar could be added to the paper. 
Certainly Glasgow manufacturers could make ma- 
chinery for the latter system as well as for the 
former. 


Water TuBE BOILERS AND CRANES. 


The second paper to be taken was by Sir James 
H. R. Kemnal, and was on the subject of ‘‘ Water- 
Tube Boiler and Crane Construction.” This paper 
we also reproduce elsewhere in this issue of ENet- 
NEERING in extenso, and we therefore proceed here 
to the discussion which was opened by Mr. H. E. 
Yarrow. 

Mr. Yarrow said he did not agree with the author’s 
statements with regard to the circulation of hori- 
zontal and vertical tube boilers, to the effect that 
this was not so good in the latter as in the 
former. Naval experience provéd conclusively 
that where a high rate of evaporation per unit of 
heating surface was required the vertical disposi- 
tion was far the best. The vertical arrangement 
also had the advantage that with one upper drum 


and two sets of tubes a larger heating surface was 
obtained in a way to be of the most value and service. 
The arrangement also ensured ample combustion 
space. He thought generally the design preferable 
to facing the fire with brickwork. With regard to 
detrimental strains said by the author to be set up 
in the lower drums, he only knew of two or three 
cases of grooving in such drums in boilers which had 
been hard worked in war service. In these cases 
the lower drums had been D-shaped and naturally 
under pressure tended to become circular. It was 
now the practice to make them circular and the 
trouble was eliminated. 

Mr. W. H. Patchell said they had come to the 
Mecca of the water-tube boiler and were fortunate 
in finding the prophet at home, but like most 
prophets, the author had not told them all they 
wanted to know. He was sorry the author had not 
stated that the Holborn Viaduct generating station 
was not only the first such station to use the 
water-tube boiler in this country, but was the 
first in the world to do so, the station having 
been actually got running before the Edison Com- 
pany finished another plant in the United States, 
also fitted with water-tube boilers. He noticed 
that boiler plant put in forty years ago was still 
working. Would the author give a forty years’ 
guarantee for the boilers he was now turning 
out? The author and Mr. Yarrow had spoken 
of the effect of the arrangement of the tubes in 
connection with circulation. He thought that the 
arrangements at the ends of the tubes are no 
less important. Good combustion space was also 
essential, and makers of the horizontal tube type 
were endeavouring to obtain this by raising the 
tubes. Water screened walls were also being 
adopted. Air heaters had co-lateral merits, but 
they brought troubles in their train to the stokers 
and brickwork. The economiser was useful as 
by the storage of hot water it provided a flywheel 
effect of value. He was sorry the author did not 
go into the question of high pressures. He knew 
of installations at 800 lb. or even 1,000 Ib. per 
square inch pressure, and they would have to get 
ready for that sort of thing. The author mentioned 
88 per cent. efficiency as being realised. He would 
be glad if he would give full particulars of this case. 

Mr. D. Adamson who followed, said he thought the 
historical part of the paper the most interesting, 
but he would like to add that before the date of 
1882 mentioned by the author, his firm had built, 
in 1878, a water-tube boiler to work at 120 Ib. 
pressure with tube plates of steel, the rest of the 
boiler being iron. No cast-iron was used in the 
boiler at all. The tubes were inclined at 15 deg. 
He would like to know why 15 deg. was the angle 
usually adopted. In about 1884-5 the Manchester 
Steam Users’ Association had gone into the question 
of the use of cast-iron in boilers and had condemned 
it. Troubles certainly arose with water-tube boilers 
of the vertical type due to the varying water line, 
and to cracks in the lower drums, due to cold water 
lying in them. There were, however, troubles also 
with the horizontal type which the Americans had 
tried to get over by improving circulation by means 
of separate drums for the lower tubes. He thought 
water-tube boiler makers would do better by 
adopting longitudinal paths for the gases instead of 
cross-baffling. The value of high velocities was not 
yet sufficiently appreciated. Water-tube boiler 
makers argued too much on total heating surface 
without considering its effectiveness. If compared on 
a proper basis there was no doubt that an externally 
fired flame tube boiler gave better steam production. 

Mr. F. Clements also would have liked more 
information. He referred to the installation of 
Babcock boilers at the Parkgate Works at Rother- 
ham, fitted for burning blast-furnace gas with a 
supplementary installation for pulverised coal. 
With this addition they were able to increase their 
steam production about 60 per cent.—a boiler 
designed for 30,000 Ib. of steam per hour could be 
pushed to 50,000 Ib. He thought the horizontal 
tube boiler an excellent case of excellent mechanical 
construction overcoming natural laws. The lower 
tubes were in contact with flame at a temperature 
of 1,500 deg. C.—that became reduced to 600 deg. C. 
at the upper fubes. What proportion of the pro- 
duction did the author think came from the lower 





tubes ? He thought their condition approached 





that of a flash boiler. In fact, in these tubes the 
scale was hard and vitrified while in the upper it 
could be brushed out. Had intensified circulation 
been tried in the lower tubes? It was not at all 
easy to treat all waters so as to overcome corrosion 
troubles—especially feed-water drawn from rivers 
which had come through industrial towns. 

Mr. T. Clarkson said it was cheaper to make 
high-pressure steam superheated than low-pressure 
steam superheated to the same temperature. There 
was little material advantage in going above 
700 deg. F. They had gone to 1,000 deg. With a 
reciprocating engine about 650 deg. F. was the 
limit for superheating, but with turbines you could 
go higher if the materials would stand it. 

Mr. P. Rushforth said an economiser was an 
essential adjunct to all boilers allowing gases to 
escape at 600 deg. to 650 deg. F. The economiser 
was a fuel economiser and not a water economiser, 
as stated by the author. He thought that water- 
tube boiler makers tried to crowd too much into 
one casing, including boiler, economiser, air heater, 
fan and sometimes chimney. Economisers as 
usually fitted amounted to a few tubes which were 
really an extension of the heating surface, An 
economiser should really be treated as a thing a 
to deal with the gases leaving the boiler. If the 
gases left at 650 deg. F., about 15 per cent. 
economy could be secured with an economiser. 
Could the author give further particulars regarding 
methods of preventing corrosion in steel tubes ? 

In reply to the discussion Sir James Kemnal said he 
knew how much he had not said in the paper. What 
he had said regarding the horizontal and vertical 
tube types was the result of his experience, which 
covered the manufacture of both types. The vertical 
tube type had given excellent results in torpedo-boat 
work where a great quantity of steam was required. 
Mr. Patchell seemed to want him to act as an 
insurance company. He was quite prepared to 
do so for a consideration, just as the insurance people 
did. Combustion space was given more attention 
now, owing to the tendency to work boilers at higher 
rates. Higher steam pressures were certainly being 
adopted, but there was a good deal of inventing to 
be done in that direction yet. The 15 deg. inclina- 
tion for the tubes was a compromise between 
circulation and manufacturing. The range was 
between 10 deg. and 20 deg. The lower tubes 
probably did more work. In fact, it had been 
shown to be possible with only one row to get an 
output of 100 lb. per square foot of heating surface, 
but it was not possible to make a boiler of one 
row as the purchaser would think he was not 
getting value for his money. Intensified circulation 
had been tried, but the results did not appear to 
justify the arrangement. The difficulty with high 
superheat was that the superheater elements would 
not stand. Most engineers preferred all their 
heaters, &c., in one casing and not spread out. 
The cast-iron economiser was fundamentally un- 
suited to modern pressures. 

A vote of thanks proposed by Sir J. Dewrance to 
Sir J. Kemnal, terminated the meeting. In the 
afternoon members visited a number of works, 
particulars of some of which have been given in 
our columns recently. In the evening a very 
enjoyable conversazione was held in the Glasgow 
City Chambers, at the invitation of the Lord Provost 
and Corporation of the City. The guests were 
received by Sir T. Paxton, Lord Provost. The 
meeting was continued on Wednesday morning with 
the reading and discussion of further papers, the dis- 
cussion on which we shall report in our next week’s 
issue. Visits to various works occupied the afternoon 
and the Institution dinner took place on Wednes- 
day evening. Yesterday was devoted to whole-day 
pleasure excursions, while for to-day whole-day 
visits are arranged, including a trip to Kilmarnock, 
where a round is to be made of several works. 

(To be continued.) 








THE NATIONAL PHYSICAL 
LABORATORY. 

THE annual inspection of the National Physical 
Laboratory by the General Board was held on 
Tuesday last, when a very large number of visitors 
were received in the Aerodynamics Building by 
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Sir Charles Sherrington, Pres.R.S., ex-officio chair- 
man of the Board, Sir Arthur Schuster, F.R.S. 
chairman ;of ithe Executive Committee, and 
Sir Joseph E. Petavel, F.R.S., director of the 
Laboratory. The Report of the Executive Com- 
mittee for the year 1922 records the death of 
two members of the Board, namely, Sir Alfred 
Kempe, who, as treasurer of the Royal Society, 
had become treasurer also of the National Physical 
Laboratory in 1900, when it was founded, and 
Dr. J. T. Merz, who had joined the Board in 1919. 
While a large amount of work continues to be 
carried out at Teddington for the co-ordinating 
research boards of the Department of Scientific 
and Industrial Research, the Executive Committee 
have resolved to appoint advisory research com- 
mittees; the members of the first of these 
committees, elected last winter, Sir J. J. Thomson, 
Sir W. H. Bragg, and Sir E. Rutherford, have 
suggested additions to the research programme 
for the year 1923-24, and have also reported 
upon the general requirements of the Laboratory 
and upon additional buildings. 

As we mentioned last year, the Department of 
Scientific and Industrial Research provides for 
conducting investigations on behalf of civilian 
Government Departments as ‘‘ free service”; these 
investigations comprise work on the lighting and 
illumination of public buildings, on the ventilation 
of the House of Commons, on ships’ lights, on 
‘“ Otter” trawl boards for supporting trawling nets, 
and on a sea-water hydrometer. Work for the 
Admiralty, War Office, the Air Ministry and Roads 
Departments of the Ministry of Transport is done on 
a “repayment basis”; some of these researches, 
which are conducted mainly in the Engineering and 
Aerodynamics Departments, will also be noticed in 
our summary. 

The widening activities of the various research 
associations place further responsibilities on the 
Laboratory staff; but it is, of course, very desirable 
that the members of the staff should keep in 
actual touch with industrial requirements. We 
mention in this connection that Dr. Stanton is now 
a member of the Forest Products Research Board, 
and that Dr. Ezer Griffiths is president of an In- 
ternational Committee on heat-insulating materials. 
The Laboratory has lost the services of Mr. W. 
Hugo, of the Thermometry Division, one of the 
original members of the staff, formerly at Greenwich 
Observatory, and Kew; of Mr. A. Blackie, now 
senior assistant in the Fuel Research Station, 
Greenwich, and of Dr. J. L. Haughton, now in the 
Woolwich Research Department. The most notable 
other change is that Dr. G. W. C. Kaye has been 
appointed Superintendent of the Physics Depart- 
ment; this is a new creation, the director having 
so far acted also as superintendent of this depart- 
ment, and the new superintendent is anxiously 
waiting for his physics building, the need of which 
has long been recognised. Victoria House, a small 
building taken over, is being equipped for the new 
Sound Division and other physical work; but a 
general physics building is required. 

The total numbers of tests carried out in 1922 
differ little from those of the preceding year and are 
below those of the year 1919-20; but those totals 
do not characterise the work done. The report does 
not discuss finances this year, and it has no particular 
donations to record. Mr. G. R. Edwards, B.A., 
assistant to the secretary, Mr. F. J. Selby, M.A., 
has added a very weicome and complete subject- 
matter index to the report, which this year runs 
into 227 pages. 

We begin our comments of the work done in the 
year 1922, supplemented by notes upon further 
progress, with the Engineering Department, of which 
Dr. T. E. Stanton, F.R.S., is superintendent. We 
shall refer to our summaries of previous years ; our 
report on last year’s work was commenced on 
page 820 of our issue of June 30,°1922, and was 
continued on July 7, and in subsequent issues. 

Engineering. Cylindrical Journal Lubrication at 
High Eccentricity. Boundary Lubrication. Aquadag. 
(Messrs. Stanton, C. Jakeman, J. H. Hyde).—The 
work for the Lubrication Research Committee, the 
further results of which are being communicated to 
the Royal Society, is being continued at high loads. 
In Beauchamp Tower’s bath lubrication experi- 
ments of 1883, the load at seizing even with fixed 





oils was 600 lb. per sq. inch of the projected bearing 
area; but his arc of contact of the oil film was 
about 170 deg. By increasing the radius difference 
between bearing and journal steady conditions of 
lubrication and a hydrodynamical state of flow 
have been maintained with an arc of contact reduced 
to 14 deg., at a maximum fluid pressure of 34 tons 
per square inch, without bath or forced-feed lubrica- 
tion; a pure Reynolds film remained at a radius 
difference of 0-06 in., corresponding to 6 per cent. on 
a 1 in. journal. With large radial differences the 
expansion effects of elasticity and temperature of 
the bearing metal became negligible, and the tempera- 
ture of the oil film can be measured. Complete sets 
of observations have been made with sperm oil, 
rape, castor and a mineral oil; the ordinary equa- 
tions for flow were found to hold when the inclined 
surfaces were at distances apart down to 1-2 
(1 » = 0-001 mm.). 

Since a film cannot be maintained in a bearing 
when the relative velocity is zero (Sommerfeld), 
Dr. Stanton is also experimenting with rocking shafts 
by suspending a pendulum of a weight of 250 lb. 
from a bracket in such a way that the damping 
period of the pendulum can be determined. The steel 
journal is grooved in one direction, the phosphor- 
bronze bearing in the other, and the actual bearing 
surface of only } sq. in. is loaded at the rate of 1,000 Ib. 
per square inch. Plotting the angle of swing against 
the time in seconds, Dr. Stanton obtains rectilinear 
curves when applying different lubricants to the 
bearing. With pure castor oil the rate of damping 
per oscillation was 0-133 deg., with Bayonne oil 
0-185 deg.; on adding 1 per cent. of oleic acid 
to the Bayonne oil the rate was 0-151 deg., and 
similar influences of the addition of oleic acid were 
observed with other lubricants. With an increased 
pendulum weight of 500 lb. and a pressure rate 
of 2,000 Ib. per sq. in. the following damping 
coefficients D and friction coefficients “ were ob- 
tained; castor oil D=0-132 deg. » = 0-092, 
Bayonne oil D = 0-184, » = 0-128, same with 
1 per cent. of oleic acid, D = 0-153 deg., ¢ =0-105; 
Shell Mex. super light, D = 0-156 deg. ; # = 0°108 ; 
same, super heavy, D=0-145 deg. » = 0-100. 

When noticing Mr. Jakeman’s tests of heavy 
oils at temperatures up to 250 deg. C. and pressures of 
1,000 Ib. per square inch in bearings at 1,300 r.p.m. 
we mentioned last year (page 7, July 7, 1922) that 
plotting the friction » against temperature, he 
obtained a U-curve, showing a minimum friction 
near about 100 (90 to 120) deg. C. After that the 
friction increased, again with rising temperature 
until seizure would occur. Some instability in the 
oil was suspected to occur at those minimum friction 
temperatures. But there is no indication of that ; 
as the temperature rises, the length of the oil film 
contracts and the friction then increases; minute 
variations in the surface of the shaft or the bush 
have a very great effect on the observed pressure on 
the film. The four best oils found, “‘ axiom,” super- 
heated steam cylinder oil, ‘‘ mobil B”’ and “ castrol ” 
have particularly been tested to determine both the 
maximum load at which a running temperature of 
200 deg. C. can be reached, and the seizing tempera- 
ture at higher loads up to 2,500 Ib. per square inch. 
Axiom oil seems to answer as well as any, but it is 
liable to contain water, and that seriously reduces 
its safe running temperature. Mr. Jakeman is also 
investigating the question whether axial thrust on 
roller bearings is really so much to be avoided as is 
often asserted. He puts the double normal radial 
load on a bearing and then reduces the radial load 
more and more, finally having only an equivalent 
axial thrust on the bearing. This the bearing 
is found to stand quite well, which is not surprising 
in so far as in motor car bearings axial thrust is not 
especially allowed for. 

Aquadag has been tested for the Lubrication 
Committee in order to determine its suitability as 
a lubricant for sliding surfaces in the presence of 
superheated steam, e.g., for the piston rings of steam 
engines ; it has not been found to answer. The 
apparatus used consists of a steel cylinder upon which 
two interrupted square threads are cut and which 
revolves upon a hollow shaft supplying superheated 
steam.' Over the threaded mandril a cast-iron 
cylinder (representing the engine cylinder) is so 
placed as to give a pressure of 5 |b. per square inch. 





The inner cylinder surface is lubricated with 





aquadag, and the particular object was to ascertain 
whether the coating of aquadag could be maintained 
in contact with superheated steam. The torque of 
the cylinder was measured and was found to 
increase rapidly, because the aquadag cakes and is 
driven out by the steam. 

Force and Couple Coefficients of Projectiles (Dr. 
Stanton). The first stage of a research conducted 
for the Ballistic Air Resistance Committee covering 
the calibration of a Pitot tube for high-speed air 
currents was noticed in our issue of June 30, 
1922, page 820, when the applicability of 
Rayleigh’s formula for the ratio p,/p, (Pitot 
pressure to static pressure) was confirmed for 
the intermittent flow of air from a large drum 
(16 ft. long, 4 ft. diameter), supplied by a 50 h.p. 
Brotherhood compressor. The same apparatus is 
now fitted with further appliances for measuring 
the drag, wind force and couple coefficient of a small 
model projectile. The air leaves the drum at a 
pressure of up to 65 lb. per square inch through a 
flexible bifurcated 3-in. pipe and enters the wind 
channel proper, only 0-8-in. in diameter, through 
a vertical gunmetal nozzle, which is, e.g., 0°5 in. 
wide at the top and widens out to 0-8 in. again, the 
total angle of divergence being 44 deg. When work- 
ing at different speeds a special nozzle has to be used 
for each speed, lest turbulence be set up. The 1/33 
scale model projectile has a diameter of 0-1 in. only. 
The experiments have been made over a range 
u/a from 0-3 to 2-3, where u is the velocity of the 
air and a the velocity of sound. On the whole the 
results agree well with those obtained from firing 
trials by ordinary shells, the coefficient rising 
rapidly with increasing w/a ratio. But the small 
wind channel curves fluctuate, i.e., drop and rise 
again, as the ratio passes from 1-3 to 2-3, at which 
the full size firing trials show no fluctuation, and 
this has been ascribed to a disturbance in the normal 
pressure distribution on the base of the shell caused 
by the interference of the waves reflected from the 
walls of the narrow channel. On Professor C. V. 
Boys’ suggestion this feature is being investigated 
by the photographic method which permits of 
studying the nose and tail waves and reflected 
waves. 

The photographic study of the motion of pro- 
jectiles in the underground shooting gallery, con- 
ducted by Mr. R. G. C. Batson and Mr. H. J. 
Tapsell for the Ordnance Committee, likewise pre- 
viously mentioned, is still troubled by the “ slack” 
in the standard naval Hotchkiss gun mounting of 
the l-in. aiming rifle (muzzle velocity 1,100 ft. per 
sec.) and l-in. 3-pounder Hotchkiss Q.F. gun 
(muzzle velocity 3,000 ft.) so far tried. The devia- 
tions from the line of sight in successive shots 
are much larger than a variation in the quality of 
the ammunition would account for. The effect of 
the muzzle blast is also very disturbing. The first 
discharge of the gun wrecked the door and door 
framing of the tunnel, and pressures up to 500 lb. 
per square inch were measured at the end of the 
tunnel. By the aid of wire netting and heavy 
curtains those effects have been diminished, and some 
photographs have been obtained with two and three 
of the eight “jump” cards which are mounted in 
series, 15 ft. apart. 

Hardness Tests (Messrs. Batson and G. A. 
Hankins).—The results of the research on scratch 
hardness and indentation hardness were communi- 
cated to the Institution of Mechanical Engineers 
in April last.* The points are that, to obtain 
scratch values comparable to Brinell numbers 
the diamond must produce furrows by distortion of 
the surface of the material and not act as a 
cutting tool, and that there is no definite relation 
between the results of ball tests and of cone tests. 

Efficiency of Spur, Bevel and Chain Gears (Mr. J. 
H. Hyde). The worm gear testing machine of the 
Lanchester type was described in our issue of 
July 1, 1921, and the adaptation of the helical 
gear machine presented by the Power Plant Com- 
pany, of West Drayton, to gear-testing was men- 
tioned last year in our issue of July 7. Inverted 
tooth driving chains of 1} in. pitch fitted to the 
former machine will give efficiencies from 96-5 to 
98 per cent., the efficiency decreasing as the speed 
increases and also when the chain is not flooded 





* See EncIngERING, April 27, page 537. 
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with lubricant ; yet in many cases a heavy dash 
pot on the frame is not required. Roller chains 
gave under the same conditions efficiencies of 96 to 
97-5 per cent., though not the 99 per cent. some- 
times claimed. The second machine shows that 
helical spur gears of cast iron, such as are used on 
high-speed turbines, will give 99 per cent. effi- 
ciency, provided a splash feed of oil be kept. up. 
The machine used for the experiments is so 
delicate that any change in the splash feed can at 
once be seen. Fluctuations of efficiency are further 
caused by very slight changes of a few hundredths 
of an inch in the gear centres. 

Reinforced Concrete.—With regard to Mr. Hyde’s 
testing of reinforced concrete, we will only mention 
that large floor specimens are now built up of steel 
joist frames, 15 ft. by 6 ft., 6 in., concreted in 
a thickness of 9 in. maximum, which are loaded 
not only at the centre, as originally done, but on 
two points so that the central third of the floor 
is under uniform load conditions. An illustrated 
description of the large testing machine constructed 
by Messrs. Redpath, Brown and Co., appeared on 
page 484 of our issue of October 20 last year. 


(To be continued.) 





THE FUEL RESEARCH BOARD. 
(Concluded from page 761.) 
Tests oN INDIVIDUAL COALS. 


ReEsvutts have been published of tests on three 
types of coal carried out in the plant and by the 
methods already described. These tests have led 
to important practical conclusions, which seem 
likely to become more general and quantitatively 
more definite as the methods are applied to more 
types of coal. Inthe meantime some of the principal 
results may now be stated; and thanks to the full 
and unrounded detail in which the results already 
obtained have been set out, it is possible to form 
an idea of the extent of experimental control that 
has been obtained over the industrial processes, and 
of some directions in which further investigation 
may be required. 

Coals and Sampling.—The coals used came respec- 
tively from Durham, South Yorkshire and Lanark- 
shire, and were of well-contrasted types. The tests 
on the Durham coal were made on a single cargo ; 
the Yorkshire and Scottish collieries are said to 
have supplied a very uniform quality for the entire 
period of the tests, and the Scottish supply is said 
to have been exactly similar to that used in the 
Uddingston tests, with which the station tests were 
to be compared. Having regard to the elaborate 
means of sampling adopted in the station tests, it is 
unfortunate that no data seem to have been pub- 
lished to show how accurately the samples obtained 
with such care did in fact represent the bulk. In 
the circumstances of the station tests this indeed 
is of no great consequence. The results of the tests 
were obtained not from the samples but from the 
entire bulk ; and the run of these results, as indicated 
by the variations of the yields of the several products 
with the percentages of steam, was regular enough 
to permit conclusions to be drawn safely on the 
strength of the information available as to the 
general uniformity of the coal supplied without 
reference to its exact analysis. 

At the same time all coal users have to regret the 
fact that up to now a method of sampling which is 
both trustworthy and conveniently practicable under 
works conditions has yet to be agreed. On the face 
of the station analysis it is quite possible that the 
methods of coal sampling used in these tests may 
have represented the bulk accurately. The samples 
taken for the three tests made on the single cargo 
of Durham coal agree in calorific value within 1 per 
cent. of the mean, and the two Scottish samples 
within little more ; probably as close as the supplies 
themselves can be expected to have been. The 
five Yorkshire samples, on the other hand, varied 
up to just on 5 per cent. from the mean ; and while 
it does not seem impossible that the calorific value 
of the bulk itself may have varied to the same 
extent, some further information would be desirable 
before assuming that it did. Not for the inter- 
pretation of these particular tests but for the more 
general criticism of the method of sampling it would 





be useful for the point to be cleared up, as it may 
be hoped will be done by investigations now in 
progress. 

Decomposition of the Steam.—More gas per ton of 
coal was obtained in all tests with steam than from 
those on the same coal without it. The analysis 
of the additional gas produced by steaming, calcu- 
lated as the difference between the volumes obtained 
with and without steam, shows that the process had 
produced a substantially different effect from that of 
purely water-gas reactions. In the Yorkshire coal, 
for instance, much higher percentages of carbon 
were burnt completely to carbonic acid and formed 
into methane and other hydrocarbons than are 
found in water gas, while the percentage of carbonic 
oxide was correspondingly less. These reactions 
must have affected the thermal position within the 
retorts, and may have had something to do with 
such irregularity as was found in the temperatures 
of the combustion chambers, though this may have 
arisen still more through sticking of the charge and 
consequent rise of temperature within the retorts. 
The calorific value of the additional gas was in- 
creasingly lower as the percentage of steam, calcu- 
lated on the weight of coal carbonised, increased, 
though the increase was by no means regular, 
and the calorific value was even slightly larger with 
5 per cent. steaming than with none. 

A determination for the tests with steam on the 
Yorkshire coal of the excess of hydrogen in the gas, 
tar and sulphate of ammonia over what was found 
in the test without steam, showed that in the 5 per 
cent. test the whole of the hydrogen in the steam 
was exactly recovered, so that the steam had been 
completely decomposed, while the percentage of 
decomposition fell rapidly with increase of steam, 
till with 30 per cent. of steam only 52°3 per cent. was 
decomposed. To what extent modifications of 
design and temperature would enable a given coal 
to decompose steam more completely at, the higher 
percentages of steaming seems to be among the 
questions that call for further investigation. 

Yields of Products.—In every test the volume 
of gas made with increased steaming increased more 
than the calorific value fell off, so that with increased 
steaming there was always an increased yield of 
potential heat in the total volume of gas made per 
ton of coal. Without steam only about 21 per 
cent. of the total potential heat of any of the coals 
was converted into potential heat in the gas, a figure 
fairly up to average present practice, and apparently 
a good deal higher than was usual earlier in the 
century. Carbonised without steam, the Yorkshire 
and the Durham coals gave about the same volumes 
of gas, and as the net calorific values of the gases 
were respectively 476 B.Th.U. and 451 B.Th.U., the 
thermal value of the Yorkshire make of gas was about 
5 per cent. more than that of the Durham.* 

With steam, however, the volumes of gas differed 
widely. and their thermal values even more. Thus 
with about 5 per cent. steam the Durham coal gave 
about 24 per cent. more gas of about 24 per cent. 
higher calorific value than when carbonised dry, 
or a gain of something under 4 per cent. of potential 
heat, while the Yorkshire coal gave about 25 per 
cent. more gas of something under 4 per cent. lower 
calorific value, or a gain in potential heat of nearly 
15 per cent. With about 21 per cent. of steam 
the Durham coal gave a make of gas not quite 30 per 
cent. in excess of the yield when carbonised without 
steam with a calorific value of 410 B.Th.U., or a gain 
in potential heat of just over 15 per cent. ; but the 
Yorkshire make was more than 70 per cent. in excess 
of what it gave without steam, with a calorific value 
also of 410 B.Th.U. or a gain in potential heat of 
45 per cent. Carbonised with 30 per cent. of steam, 
the Yorkshire coal gave nearly double the volume 
of gas that it gave when carbonised without steam 
with a calorific value of 385 B.Th.U., or a gain in 
potential heat of 55 per cent., and a conversion of 
over 35 per cent. of the potential heat in the coal 
into potential heat in the gas. 








* In practice, as for instance in the statutory declared 
values, gross calorific values are used, presumably because 
they are more readily determined; but as these take 
credit for latent heats that are used only in the rare gas- 
pcr processes in which steam formed by combustion 
is condensed, the net values seem preferable for making 
comparisons such as are here in question. The difference 
in result, however, is not great. 


In every test the yield of coke was less with steam 
than without, and so in most tests was the calorific 
value. With the Durham coal the loss of coke was 
less than 0+3 per cent. for 5 per cent. steam, and 
less than 2 per cent. for 21 per cent. steam. With 
the Yorkshire coal it was considerably more, 
varying from about 4 per cent. with 5 per cent. steam 
to over 8 per cent. with 20 per cent. steam and just 
under 12 per cent. with 30 per cent. steam. The 
decrease in calorific value varied up to 5 per cent., 
but more erratically, and some of the discrepancies 
may have been within the limits of experimental 
error under the conditions in question. 

Steaming with about 21 per cent. of steam 
increased the yield of tar from the Durham coal by 
about 20 per cent. and from the Yorkshire by 
35 per cent., with small increases in calorific value. 
Of sulphate of ammonia, on the other hand, 21 per 
cent. steaming of the Durham gave a somewhat 
greater increase than with the Yorkshire coal ; about 
374 per cent. against 30 per cent. Similar and still 
greater differences in the yield of each of these 
products were seen in tests with 5 per cent. of steam. 

The above yields were from coal carbonised with 
an average temperature of about 1,260 deg. C. in 
the combustion chambers. Two short tests were 
also made at temperatures of 1,209 deg. without 
steam and 1,177 deg. with 22 per cent. of Scottish 
coal similar to what had been used at Uddingston. 
In these the make of gas without steam was about 
10 per cent. lower than that of the other coals 
carbonised at the higher temperature, the calorific 
values of all three gases being about the same. 
Steaming with 22 per cent. of steam increased the 
make by over 55 per cent. but lowered the net 
calorific value from 467 B.Th.U. to 386 B.Th.U., 
thus showing on the whole an increase of about 
30 per cent. in the aggregate available heat of the 
gas. The yield of coke in carbonisation without 
steam was about 15 per cent. lower than that 
of the Yorkshire coal carbonised at the higher 
temperature, and fell about 10 per cent. on steaming. 
the calorific value also falling about 5 per cent. 
The yield of tar, on the other hand, which on 
carbonisation without steam was about 50 per cent. 
higher than in the corresponding test on the York- 
shire coal, rose by a further 20 per cent. on steaming, 
and the sulphate of ammonia, which without steam 
gave about double the yield of the Yorkshire coal, 
rose on steaming by a further 30 per cent. 

The absolute gain of tar per ton of coal carbonised 
with 20 per cent. steam were for the Yorkshire coal 
34 Ib. and the Scottish 40 lb.; of sulphate of 
ammonia 6 Ib. and 11 Ib. respectively. 

Thermal Cost of Process.—The economical meaning 
of the above results, with the further chemical 
details of the substances included in the tar, must 
be worked out for each works according to the local 
value of the products, and so to some extent must 
the cost of the process, having regard to the sacrifice 
of some products which has to be made in order to 
procure an increase of others. At the same time, 
the labour at any works is practically constant for 
all the processes compared, as is the cost of the coal 
itself, and light may thus be thrown on the relative 
value of carbonisation with steam as compared 
with the same process without steam by considering 
the purely thermal costs. 

Dealing first with only the heat supplied in the fuel 
gas and steam, and in all instances considering only 
the heat supplied in addition to what was used to 
maintaining the carbonising temperature in the 
setting, the first most notable result was that with 
5 per cent. of steam the make of gas per ton of 
Durham was obtained with 1? therms less fuel gas 
and steam than was required for carbonising without 
steam, and the Yorkshire make with a saving of 
4 therms, while the heat in the gases was respec- 
tively about 2 therms and 134 therms greater. At 
higher percentages of steam the heat required for 
carbonisation exceeded what was used in carbonising 
without steam, but up to a limit varying with the 
coal the heat that had to be added was less than was 
gained in the make of gas. Thus at 124 per cent. 
steam the make of gas from the Yorkshire coal 
gained about 24 therms per ton of coal carbonised 
for an additional heat supply of 3 therms in fuel gas 
and steam over what was used in carbonising 
without steam, at 20 per cent. 33 therms at an 





expense of 9 therms, and at 30 per cent. 40 therms 
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at an expense of 15 therms. At about 20 per cent. 
the corresponding figures for Durham coal gas were 
11 therms gained at an expense of 8 therms, and 
for the Scottish coal 19 therms at an expense of 9. 
Economically, of course, there must be added 
to these gains the values of the extra yields of tar 
and sulphate. The thermal value of the gas pro- 
duced by a ton of coal without steam was about 
60 to 70 therms. 

From the point of view of the heat value of the 
gas to be made for a given supply of fuel gas, which 
may be important where that supply is limited, the 
maximum percentages of steam that could be used 
in carbonising with no more fuel gas than is 
required in carbonising without steam, were 15 for 
the Durham coal, 124 for the Yorkshire, and 
apparently about 10 for the Scottish. Further heat 
value in the make of gas requires the supply of more 
fuel gas. Thus if with the Yorkshire coal steamed 
at 124 per cent. a further 7-7 therms can be supplied 
in the fuel gas a further 174 per cent. of steam can 
be used with an increased heat value of 15 therms 
in the make of gas in addition to gains of tar and 
sulphate; though with this coal the gain of 
ammonia does not seem to continue at a higher 
steam percentage than 15. 

The purely thermal cost of the process is, however, 
affected very greatly by the consumption of coke 
within the retorts and to some extent also by the 
change of the calorific value of the coke as the 
percentage of steam changes; though what is often 
the low value or even the embarrassing superfluity 
of coke may make it economically a factor of 
relatively small consequence. Account is taken of 
these factors by the separate measurements, as 
described above in respect to the heat spent on 
carbonisation, of the heat carried off in the flue gases 
and dissipated from the retort setting proper and 
from the preheater ; and by calculating the difference 
between the steam and fuel gas heat and the sum 
of these losses to therms per ton of coal carbonised, 
the amount of heat required per ton of Yorkshire 
coal is found to be 7°53 therms with 5 per cent. 
steam and 9°62 therms with no steam, showing 
that up to some figures not exceeding 5 per cent. 
of steam less heat is required as the percentage of 
steam is increased. Above this figure it is found 
that the heat required increases with the percentage 
of steam. 

To complete the estimation of the thermal economy 
of the process allowance must be made for the heat 
value of the tar. When the quantities were calcu- 
lated as described above in respect to the cost of the 
heat gained by steaming it was found that for 
carbonising the Yorkshire coal with up to about 
11 per cent. of steam the total extra heat after 
allowing for the thermal value of the tar did not 
exceed the heat gained in the gas in excess of its 
heat value when carbonised without steam. At 12} 
per cent. the extra heat required did slightly exceed 
the extra heat produced in the gas, but at 20 per 
cent. fell well below it, and at 30 per cent. exceeded 
it rather more than before. 

A comparison of the results with the thermal 
cost of enriched water gas shows that the retort 
gas obtained by steaming is produced with some- 
thing like half the thermal expense of the enriched 
water gas, and even less in the very low per- 
centages of steam, when the increased yield per 
ton is obtained with no more heat than is required 
for the lower yield obtained without steam, or 
even with less. 

The actual limit of economical steaming cannot be 
stated in general terms; but the results obtained 
up to now at least demonstrate that by moderate 
steaming at moderate temperatures the heat value 
of the gas from a setting of vertical retorts can be 
greatly increased and «ihe cost per therm reduced. 

General Observations.—The temperature of the gas 
leaving the retorts showed a steady rise with the 
percentage of steaming, in the Yorkshire coal tests 
from 208 deg. C. with no steam to 427 deg. with 
30 per cent. Rise of temperature was found often 
to accompany sticking of the charge in the retort, 
and in at least one test is thought to have been 
responsible for a poor yield of ammonia, but the 
regular rise seems to point to some thermo-chemical 
phenomena. At the same time the presence of 
at least 3 per cent. to 5 per cent. of steam is con- 


The station setting is doubtless more exposed to 
radiation losses than larger ones are, though as 
against this loss it has the benefit of its special and 
apparently effective preheater; but at all events, 
the order of magnitude of the loss in existing 
practice is suggested by the loss at the station, 
which, for a temperature of 1,260 deg. in the com- 
bustion chambers, varies from about 80 per cent. 
without steam to 67 per cent. with 30 per cent. steam. 
The extent to which a remedy can be sought by 
additional use of the flue gases for preheating the air 
is of course limited by either temperature in the 
case of a steel preheater, where the tubes cannot 
safely be heated much over 550 deg. C., and by size 
and weight with brickwork. Some form of lagging— 
perhaps thicker brickwork—is suggested as a 
possible help, and perhaps the use of flue gases for 
superheating steam if further experiment shows 
that superheated steam can be used in the retorts 
satisfactorily. 
retorts and their relation to the combustion chambers 
may be capable of improvement, and brickwork 
constructions might be substituted for many of 
the sight holes and other cast-iron and steel fittings 
on the walls of the retorts, damper access doors and 
the like. 
realised in this direction; but apparently much 
still remains to be done to reduce the loss of heat 
from the setting. 
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heat carried off by the volatile products with in- 
creased steaming caused a fall of temperature at the 
bottom of the retort. It was, in fact, found necessary 
to reduce the external heat until the quantity of 
steam became more than the coke could decompose 
sufficiently without further heat from the com- 
bustion chambers. Incidentally this reduced the 
loss by radiation, but presumably not enough to 
vitiate the determination of radiation losses by the 
method described above. 

The percentage of volatile matter in the coke, 
which was vory low, was not affected by increased 
steaming, and in a normal throughput seems there- 
fore to depend on the temperature of carbonisation. 

The percentage of breeze in the coke—passing 
§-in. sieve—seems to have increased somewhat with 
increase of steam. At the same time the effect of 
steaming is said to have reduced the size of the 
pieces more than is indicated in actual breeze, and 
the friability of the Yorkshire coke was distinctly 
increased. On the other hand, the Durham coke, 
made from very small coal with large quantities of 
heavy dust, formed large pieces of very compact 
strong coke, suitable for light foundry work, whether 
produced with steam or without. 

The retorts and settings were examined after 
358 days‘ use, with steam supplied constantly 
except for very short periods to amounts that for 
most of the time had considerably exceeded 15 per 
cent. of the coal throughput. They were found to 
be in excellent condition, and to show no signs of 
erosion or wear through steaming. 

Apart from economic considerations practical 
difficulties may put limits to the extent of steaming. 
There is for instance a limit to the conductivity of 
retort walls, and with strongly caking coals high 
percentages of steam—like, indeed, its complete 


to stick during carbonisation, and though this 
difficulty is said to be largely surmountable, the 
method recommended had not been tried at the 
station when the Board reported. Other coals, 
however, showed little or no sign of sticking through 
steaming in any percentage reached during the tests. 
It is thought probable that sticking, like difficulties 
with tar in the pipes, could be avoided by reducing 
the throughput, so as to prevent steaming from 
increasing the thermal output of the gas appreciably. 
This would, of course, be at a proportionate sacrifice 
of the capacity of the plant. 

A separate problem from the determination of 
the optimum percentage of steaming is the improve- 
ment of the thermal efficiency of the setting itself. 


Generally, too, the design of the 
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THE InstrruTIoN oF MunicipaAL AND County 
ENGINEERS. 


THE fiftieth annual general meeting and con- 
ference of the Institution of Municipal and County 
Engineers was opened on Wednesday last at Leeds, 
when Mr. W. T. Lancashire, the city engineer of 
Leeds was installed as president and delivered his 
address. In it he traced the growth in membership 
and in importance of the Institution and the exten- 
sion of its aims and objects. After briefly surveying 
the multifarious duties of a city engineer and their 
increase through the provisions of recent enactments, 
the president claimed that a great incentive to the 
more thorough training of young engineers had been 
given by the establishment of the scheme of examina- 
tions on the successful results at which entry to the 
Institution was decided. An address to the members 
was delivered on Thursday morning, by Sir Henry P. 
Maybury, the Director-General of the Roads Depart- 
ment of the Ministry of Transport, after which a series 
of papers on municipal works was read. The 
sewerage engineer of Leeds, Mr. G. A. Hart, described 
“The Leeds Sewage Disposal Works,” Mr. G. Green, 
of Wolverhampton, gave a paper on “ Model Bye- 
Laws, New Streets and Buildings,” and Mr. T. 
Salkeld, the late chief engineer to the municipality 
of Delhi, described that Indian town and some of its 
engineering activities. A reception was given by 
the Lord Mayor of Leeds on Wednesday evening, and 
the annual dinner was held at the Queen’s Hotel on 
Thursday evening. The meetings will be resumed 
this morning when an address is to be given by 
Mr. E. P. Hooley on “ The Future of Others: Thrift 
or Drift,” and the papers which are to be submitted 
comprise: ‘‘ Town Planning, Housing and Recon- 
struction,” by Messrs. J. E. Acfield and Mr. W. Dixon; 
* Developments in Tramways Track and Highways 
Construction,” by Mr. E. W. Cockerlyne; and “Sea 
Defences of the South-East Coast of Devon,” by 
Mr. 8. Hutton. Many interesting visits to works 
complete the programme. 


Tre Rupser INpUstRY AND Its PROBLEMS. 


Addressing a special meeting of the Institution of 
the Rubber Industry last Monday, on “‘ The Rubber 
Industry and its Problems,” Dr. W. C. Geer, of the 
B. F. Goodrich Company, stated that the American 
output of rubber goods had increased 20-fold since 
1899; and assuming that the American output 
represented three-quarters of the world’s produc- 
tion, the value of that annual production would be 
320,000,000. Transportation, the foundation of 
civilisation, depended largely on rubber. Electric 
light and power distribution, the communication 
service, surgery and medical science and science 
generally relied upon rubber. America alone pro- 
duced some 500,000 styles of rubber goods, and 
that variety put very heavy responsibilities upon 
the manufacturers who were expected to maintain 
quality and uniformity. Dr. Geer referred par- 
ticularly to the motor car industry. They had in the 
United States 10,700,000 cars by January 1, 1923, 
last, and had now 12,250,000 cars; the number 
of cars in the world might total to 14,500,000. 
Thus the United States with 6 per cent. of the 
population of the globe, and 7 per cent. of its land, 
possessed 84 per cent. of the cars, one car for every 
8-6 people, against one for 85 people in Great Britain 
and one for 42,000 people in China, the great market 
of the future. On the average a car required three 
tyres per year. By 1928 the world, now consuming 
300,000 tons of rubber per year, would need 500,000 
tons. There was no substitute for rubber. Could 
the rubber growers and manufacturers of America, 
Great Britain and other countries come together, 
guided by research, to eliminate ruinous competition 
and the production of inferior and unnecessary 
goods, for the benefit of all concerned ? This 
appeal found strong support among the members of 
the Rubber Institution. Mr. Alexander Johnston, 
the chairman, had in introducing Dr. Geer, claimed 
the need of exceptional ability, judgment and 
courage for the rubber manufacturer who faced 
heavy responsibility in adopting any improvement. 
Without plantation rubber the industry could not 
have attained its growth, he remarked, but circum- 
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of the rubber production. If the industry should 
develop in the way suggested, the need of that 
restriction would disappear. 


‘“Cmment Fonpv”’ ror Roap Repairs. 


Considerable public attention has recently been 
directed to the question of road repairs in central 
London, and many complaints have been made about 
undue interference with traffic owing to the long 
periods during which roads have been closed, or 
partly closed. The question has no doubt been ex- 
aggerated both in the daily press and in Parliament, 
but none the less heavy repairs have in many cases 
taken a considerable time owing to the period which 
it has been necessary to give for the setting of Port- 
land cement foundations. The general ventilation 
which this question had received adds interest to 
the work which has recently been done in the 
Borough of Holborn by Mr. E. F. Spurrell, the 
borough surveyor, in using “ciment fondu” for 
road repairs. This quick-setting, high alumina 
cement has been referred to more than once in our 
columns, and an account of its constitution and 
properties will be found in our issue of August 11 
last. Briefly, the cement has the good qualities 
of Portland cement combined with remarkably 
quick-setting properties. These are illustrated by 
the work carried out by Mr. Spurrell. The cement 
was first tried in connection with trenches which 
had been opened in Endell-street, Shaftesbury- 
avenue, by the Post Office. Three trenches were 
dealt with and the cement was laid and completed 
by 10.30 one morning. The following morning 
Mr. Spurrell examined the work and found the surface 
exceedingly hard. To make sure, however, that the 
lower base was in the same condition he had one of 
the trenches cut out and the concrete blocks care- 
fully examined. They were hard and in good con- 
dition and so generally satisfactory that the re- 
maining trenches were asphalted immediately—that 
is within 24 hours of the concrete being laid. Last 
week work with “ciment fondu” was further 
extended and a large area of road in Guildford- 
street was laid with concrete made with the new 
cement. This was covered with 2 in. of compressed 
rock ashpalte the following day, and the road was 
immediately opened to traffic, which is heavy and 
includes a considerable coal traffic to the Hospital 
for Sick Children in Great Ormond-street. The 
price of “‘ ciment fondu” is fairly high, approxi- 
mating to some 6/. 10s. a ton, but the cost is com- 
pensated for by the savings in watching, lighting 
and public inconvenience, and it is to be hoped that 
the attention of many road authorities may be 
directed to work which has been carried out by 
Mr. Spurrell. 


Tue InstiTUTION oF Gas ENGINEERS. 


The annual general meeting of the Institution was 
opened with an address of welcome from the Lord 
Mayor of Belfast in the City Hall, on Tuesday, 
June 26. The Birmingham medal was then pre- 
sented to Mr. W. Doig Gibb, and afterwards 
Mr. James D. Smith delivered his presidential 
address. In it he traced the growth, during its 
century of operation, of the gas undertaking of 
Belfast, which is now under his charge. The papers 
submitted on Wednesday were on “ The Flow of 
Gas in Pipes,” by Mr. Stephen Lacey, and on “ The 
Gasification of Coke in Steam, with Special Reference 
to Nitrogen and Sulphur,” by Mr. Stuart Pexton 
and Professor J. W. Cobb. In his paper, Mr. Lacey 
brought together the theoretical groundwork of the 
subject of gas flow and gave the results of experi- 
mental investigations with small pipes. The second 
paper dealt with laboratory experiments from which 
it was deduced that the proportion of gasified 
nitrogen recovered as ammonia was dependent on the 
concentration of undecomposed steam in the exit 
gases and the temperature of gasification. Equiva- 
lence between the nitrogen gasified and the ammonia 
recovered was only obtained when large quantities 
of steam were used and the temperature of gasifica- 
tion was not above 900 deg. C. The maximum 
extent to which cokes could be desulphurised with 
little gasification of-the carbon proved to be 
governed mainly by the proportion of sulphur 
existing as sulphide in the coke, but the use of high 
temperatures, which promoted rapid gas production 
masked the effect of the early liberation of the 
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sulphur, and the use of steam in excess promoted 
independent liberation of sulphur, especially when 
the rate of gasification of the carbon was small. 
Professor W. B. Morton delivered a lecture on “‘ The 
Flow of Gas,” on Wednesday evening, at the Queen’s 
University. The papers read on Thursday were on 
“ Distribution in Belfast,” by Mr. A. M’I. Cleland, 
and on “ Ammonia Yields from Vertical Retorts,” 
by Mr. George Braidwood. The experimental work 
conducted by the author of the second paper was of 
great interest. It showed that to obtain maximum 
yields of sulphate of ammonia, heavy steaming and 
moderate retort temperatures were essential and 
that the size of the carbonising material had very 
little, if any, effect. 





SOCIETY OF GLASS TECHNOLOGY. 


Tue last ordinary meeting of the Society of Glass 
Technology, for the session 1922-23, was held in Leeds, 
on Wednesday, June 20, at 2.30 p.m. The first paper 
was presented by the president, Professor W. E. S. 
Turner, D.Sc., his subject being ‘‘ Specifications in the 
Glass Industry.” Professor Turner pointed out that 
certain types of glass, such as that used for optical 
purposes, were bought on specification and had to 
conform very strictly to certain properties. In the 
enormous industry, however, which was concerned in 
the production of such things as containers for liquids 
and solids, no one seemed to have attempted to make 
or even purchase on the basis of specification. Several 
cases had arisen recently which had emphasised that lack 
of preciseness in the industry. For example, a fairly 
recent law case was fought round the quality of bottles 
supplied, and from the evidence given it was quite evident 
that, so long as the purchaser obtained something which 
had the shape of a bottle, the actual quality of the glass 
did not seem to have been specified. Several other cases 
of note had recently arisen, all pointing to the need of 
deciding to what specification different glass articles 
should conform. If the glass industry was to insist on 
furnace material makers providing refractories, for 
example, to specification, then the glass manufacturers 
themselves must at least show they were prepared to 
supply their own goods to specification. Professor Turner 
then dealt with specifications which he thought might 
be made the working basis for common articles such as 
medicine bottles, beverage bottles, and various other 
types of container. 

The president, having to leave the meeting, the chair 
was taken by Mr. F. Lax (Messrs. Lax and Shaw, Limited). 

Mr. Th. Teisen, B.Sc., then contributed some “ Notes 
on the Design of Pot Arches,” his remarks being illustrated 
by lantern slides. 

Criticising the old type of pot arch, Mr. Teisen said 
the flue outlet for burnt gases at the back wall near the 
bottom, was certain to give cold pockets inside the 
furnace. On the other hand, the ensuing lack of proper 
heat distribution could be somewhat son by longer 
soaking, which had a tendency to equalise the heat. 
The fire boxes being open, the fire itself was not under 
proper control. An experienced fireman, however, would 
endeavour to overcome this by his method of firing, which 
was by no means so simple as was commonly assumed. 

The Continental type, with direct fired furnace, fire-box 
below, combustion flues and air flues leading to the uptake 
at the back of the chamber, and fumes passing through 
holes in the floor near the front and thence to the chimney 
was, he said, a better design; but the arranging of it 
in the glass-house was not so practical. With the entry 
of the gas-fired pot furnace in the glass industry, a demand 
had arisen for a more modern type for heating pots, 
That type should contain better facilities for heat distri- 
bution and control; it should also combine good con- 
ditions for working and firing with easy installation and 
economy of space. Mr. Teisen then described a gas-fired 
recuperative pot-arch, which he designed on those lines 
some years ago, and which proved a success. He also 
described a pot-arch at work at Messrs. Moncrieff’s works 
at Perth, where during the first stage of burning, a low 
fire was kept on the grate, fed through the ash door. 
The secondary air slide was closed, and the furnace was 
in other ways directly fired. For the purpose of driving 
out the natural and the combined water without pro- 
ducing surface cracks, water was kept dripping on the 
fire-bars, as well as on a plate arranged in front of them, 
thereby producing a certain amount of steam, which 
helped to retard a too quick drying of the surface parts 
and allowed the inside to evaporate its moisture at the 
same rate as the outside. The pot walls, in other words, 
sweated the moisture out. The steam produced made it 
n to run with the usual density of smoke. That 
type took up little space with proportionately less building 
cost, and results in practice were quite satisfactory. 

Mr. 8S. English, M.Sc., followed with a paper entitled 
‘“* Notes on the Ashley Bottle Machine.” Mr. English 
remarked that to one familiar only with modern glass- 
forming machines, it might be surprising to hear that 
the home of bottle-making machinery was on this side 
of the Atlantic, but such was the case, and it was only 
after the ibility of making narrow-mouth bottles 
satisfactorily by machines had been proved here, that 
such bottle-making machinery was introduced in America. 
The first machine to make narrow-mouth bottles at all 
aa was designed and built by Mr. H. M. 
Ashley, at Ferrybridge (Yorkshire), and it came to be 
developed in the one iy way. About 1886, the 
postmaster at Ferrybridge, Josiah Arnall, naturally had 
occasion to go to the bottle works which were situated 





within his district, and after seeing the way in which 
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bottles were gathered, marvered and blown, he conceived 
an idea, which he thought if developed, would enable 
bottles to be blown by machinery. He submitted his 
idea to a prominent South Yorkshire bottle manufacturer, 
but apparently it was too crude or too revolutionary to 
be en up. Nearly twenty years later, Mr. H. M. 
Ashley, the manager of an iron foundry near the post 
office, went to live with Arnall, and there can be no doubt 
that Arnall discussed with Ashley his ideas concerning 
the possibility of blowing bottles by machinery. 

As a result of such discussion, Ashley built an experi- 
mental machine in which glass was poured into an 
inverted mould, which was fitted with a plug to form 
the inside of the neck and with a movable top plunger. 
When a charge of glass had been placed in the mould, 
the sliding plunger was brought down on top of it, thus 
pressing it down around the fixed plug and forming the 
neck. Compressed air was then admitted through the 
plug, blowing up the bottle and at the same time raising 
the sliding plunger, to the desired extent. Such an 
arrangement was very simple, and was naturally un- 
successful, but it had sufficient good points to cause 
Ashley to try to develop it into a useful machine. The 
first step in its improvement appeared to have been an 
appreciation of the fact that three moulds were necessary, 
one for forming the neck of the bottle, the second for 
form to the main body of the glass, 
and the third for blowing the finished bottle. This pro- 
vision of a ring mould, parison mould and blow mould 
was the foundation on which all Ashley’s experimental 
machines were built, and has been incorporated in every 
successful machine since. 

The president intimated that, through the co-operation 
of Mons. Delloye (Glaceries de St. Gobain), an interesting 
programme had been arranged for the visit to France 
during the first week of July. 





“YIELD-POINT OF STEEL UNDER 
TRANSVERSE STRESS.” 


To THE Eprtor or ENGINEERING. 

_ Smr,—Referring to Sir Alexander Kennedy’s paper, 
in your issue of the 15th inst., in which actual cross- 
bending results of solid sections are considered, of the two 
explanations of strength increment suggested, viz., the 
advantage derived by the more seriously deformed layers 
from those less affected, and supposition of a stress area 
po than that which obtains with proportional strain, 

have been accustomed to favour the latter, though it 
now appears that the first-named has a considerable 
influence. If we make the extreme assumption that 
the bar approaching failure is stressed well beyond the 
yield-point in tension and compression right up to the 
neutral axis, we shall have a condition in which the 
stress developed will, for ductile material, not greatly 
differ from uniformity. Following up this supposition, 
I find that the resulting modulus in any case differs 
greatly from the modulus derived on the elastic basis. 


To give examples :— 
Normal Amended 
Modulus. Modulus. Ratio. 


WB — Square on side ... — _— 1to1-5 

+ — Square on edge ... pd . 1to2-0 
8°5 4°25 

@ -— Round EB ED Aeon 
32 18°9 


I offer no demonstration of the amended values as they 
may be readily verified. It will be observed that the 
results for the square section on its side, or on its edge 
com fairly well with the experimental results for the 
steel tested considering that the tests were carried no 
further than the yield-point. This treatment in no sense 
meets strict mathematical requirements, but furnishes a 
ready practical method of dealing with such sections. 
I should hesitate, however, to use it for cast-iron in which 
the tensile and comp ve areas cannot be regarded as 
behaving similarly up to breaking point, in which the 
resistance to compression is so much greater than in 
tension, giving a stress area for compression stil] followin 
elastic law, while that for tension has materially depa 
from it—with displacement of the neutral axis towards 
the compression edge. The difference in test results 
accompanying difference in the method of loading is 
certainly in support of Sir Alexander’s original sugges- 
tion; possibly light might be thrown upon the matter 
by a study of rectangular tension test-pieces, under 
eccentric loading, for elastic conditions giving, say, 
zero stress on one edge and twice the mean stress on the 
other, which when pulled should give significant results. 

Yours truly, 
W. H. THorpe. 

12, Buckingham-street, Strand, London, W.C. 2. 

June 23, 1923. 





JUBILEE EXHIBITION IN GOTHENBURG. 
To THe EpiTor or ENGINEERING. 
Sre,—In connection with the above exhibition a series 
of meetings is to be held in Gothenburg, Sweden, as 
follows :—August 13, meeting of General —e Society, 
of Sweden; August 14, meeting of Swedish Societies of 
Naval Architects; August 15, meeting of Committee 
Maritime International; August 16, meeting of Society 
of Northern Shipowners; August 17, meeting of Society 
of Swedish Shipowners; August 18, meeting of Society 
of Swedish Shipmasters, 
“Any members of the Institution of Naval Architects 
who desire to attend the above meetings will, I am 
informed, be welcome and should communicate as soon 
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as possible with the secretary: Captain Olof Traung, 
The Maritime Museum, Gothenburg (Sweden), who will 
arrange for rooms and cards of admission to the exhibition 
and meetings. 
Yours faithfully, 
R. W. Dana, 
Secretary of the Institution of Naval Architects. 








“GRAPHICAL TRIM CALCULATIONS AND 
A TRIM NOMOGRAM.” 


To tHe Eprror or ENGINEERING. 

Str,—I have been reading the paper by Mr. E. V. 
Telfer, M.Sc., entitled ‘Graphical Trim Calculations 
and a Trim Nomogram,”’ read at the spring meeting of 
the Institution of Naval Architects, March 23, 1923, 
published on page 565 of ENGINEERING, May 4, 1923, 
which I find very interesting. I am unable, however, 
to show that 

a 
0) OP et hanes 
F(a) 12(3 — 2a) 
and should be exceedingly obliged to you if you could 
give me any assistance in the matter. Thanking you 
very much in anticipation. 
Believe me, yours faithfully, 
CARLOS PREYSLER. 
Sagasta 25, Madrid, June 9, 1923. 


We forwarded the above letter to Mr. Telfer, the author 

of the paper, and he sends the following reply :— 
To tHe Epitor or ENGINEERING. 

Str,—Mr. Preysler’s reference to my recent paper 
read before the Institution of Naval Architects has 
interested me greatly. The approximate formula for 
the longitudinal moment of inertia coefficient, which 
I included in that paper may be established as follows :— 

Assume the vessel’s water plane to be parabolic and 
symmetrical about ’midships. 








(7208) 


Thus, as is shown in figure, with origin at ’midships 
the ordinate y at a distance « may be expressed as 


y=B(1-=) 1 ©) Soh ey 


The total area of the water plane thus becomes on 
integrating : 


2 n+1 41 
geen 00) eT weet perch, 
° I” (n+1) 0 n+l 


=B.L_* 
n+1 
but the area is also equal to B. L. a, a being the water- 
plane area coefficient. ‘Therefore 
Li Me 
n+l 
and hence 
ae ° ° - (2) 
l—a 
The moment of inertia about ’midships may be expressed 
as 


L 7 a” 
Mofl=2]) yatde=2B| (1-— )atda 
0 \ ” 


1 n+-2 
-22{ (#-* Jae 
0 ” 








) 23 n+3 “YW \ 
=2B/> - =— | =2B(> _ omy 
1” (n+3)_lo 3  nt8 
which, in terms of L, reduces to 
B.L5 nn 


“2 “n+3 


but as n = —* _, theforegoing expression further reduces 
—a 


on substitution, to 
BIS a 
—— SRE Rae OS 
12. 3-2a 

Comparing this express.on with the more general one, 


M of l= f(a) B. LS 
we see that" finally 


a 
f(a) 12 (3—a) 


Q. E. D. 


So far as I am aware, the above formula is original. 
However, the very useful analytical assumption of 
parabolic water planes which forms the basis of my 
analysis is by no means new. It was first introduced 
by Chapman towards the close of the eighteenth century. 

Yours faithfully, 
E. V. TEtrsr. 

22, Lovaine-crescent, Newcastle-on-Tyne, 

June 19, 1923. 


ENGINEERING. 


“THE USE OF STEAM AT EXTREMELY 
HIGH PRESSURE.” 


To THE Eprror oF ENGINEERING. 

Str,—Referring to your editorial “‘ The Use of Steam 
at Extremely High Pressure,”’ appearing in your publica- 
tion of the 22nd inst., I take it that your article was 
inspired following on the subject-matter appearing in 
the two issues of the American journal Power, dated May 
22 and 29. Generally your article, in so far as it affects 
this company, defines approximately the position, but I 
should be obliged if you would allow me the following 
comments. 

In your column (1) the statement is made that “ the 
theoretical increase with increase of pressure is not very 
great.” Exactly what is considered as not very great ? 
Power diagrammatically illustrates cycle efficiencies for 
varying pressures with and without superheat, by small- 
scale temperature-entropy charts. These results tabu- 
lated, read as follows :— 

For dry saturated steam without any superheat 
whatever, 

Pressure, Ib. per sq. 
in. oa -- 200 500 1,500 3,200 
Theoretical efficiency 

per cent. se 
Corresponding fuel 

consumption, per 

cent. «sa a 100 87-8 79-4 83-6 


In a super-power station, this difference in efficiency 
between 200 Ib. and 1,500 lb. per square inch would 
represent an enormous saving in fuel in favour of the 
latter pressure. By superheating at the higher pressure to 
a total temperature of 900 deg. F., and to a corresponding 
lower temperature for the lower pressure, an even greater 
saving could be effected. ‘ 

In your column (2) the theoretical efficiency of a cycle 
of 500 lb. per square inch, dry saturated steam is calcu- 
lated as 35-3 per cent. and a cycle of 200 Ib. per square 
inch as 31-96 per cent. Even with these conditions, 
which would never be accepted in practice without 
considerable superheating at the higher pressure and 
consequent further improvement in efficiency, the 
theoretical gain with steam at 500 lb. per square inch 
is about 10 per cent., which still represents a considerable 
saving in fuel. The efficiency with steam at 2,400 Ib. 
per square inch, given as 41-78 per cent., would represent 
a gain that any station engineer would certainly welcome, 
as it would reduce his fuel bill by about 23} per cent. 

A comparison in theoretical efficiency is herewith made 
between low-pressure and high-pressure plant operating 
under what would be the best conditions of pressure and 
temperature. Steam at 200 lb. per square inch, total 
temperature 607 deg. F., 29-in. vacuum, theoretical 
efficiency 32-1 per cent. Steam at 2,000 lb. per square 
inch, total temperature 900 deg. F., theoretical efficiency 
42-5 per cent. That is, a gain at 2,000 lb. per square 
inch, of 24} per cent. in fuel consumption. 

Again in the same column (2) the statement is made 
that a temperature of about 700 deg. F., may be taken 
as the highest practicable. As you have referred to the 
Babcock and Wilcox water-tube boiler now being built 
for Weymouth, U.S.A., it might be here observed that 
this boiler will be designed to superheat steam up to 
750 deg. F., and to hold a pressure of 1,200 lb. per square 
inch, at this temperature, in a header apparently about 
10 in. diameter, the steam drum being 4 ft. diameter 
and 4 in. thick. With metals procurable to-day and 
due to the very small internal sections of our heating 
elements, it is considered that a temperature between 
800 deg. and 900 deg. F. can be safely obtained and 
controlled. 

We are not alone in this belief, as the super-high- 
pressure turbines contemplated to-day are designed for 
temperatures higher than 700 deg. F. It is perhaps 
not sufficiently appreciated that this matter is one of 
universal interest as evidenced by the number of well- 
known turbine manufacturers who have seriously under- 
taken the construction of super-high-pressure turbine 
plant and contracts, even now, have actually been placed 
for turbines to operate with steam at or above 1,000 lb. 
per square inch. It is highly desirable that when 
operating with steam pressures in the neighbourhood of 
2,000 lb. per square inch, that the steam be superheated 
to a total temperature of about 840 deg. F., and it is 
possible, with suitable re-heating, to obtain a theoretical 
efficiency of 47-5 per cent. under these conditions. With 
a large size unit the actual overall thermal efficiency 
should be in the neighbourhood of 28-8 per cent., not 
considering the power lost by the auxiliaries, or 27 per 
cent. net with auxiliaries. 

Modern steam plant power stations, operating with 
steam pressures of 400 Ib. and less, show a net overall 
thermal efficiency of not more than 20 per cent., so that 
the actual saving between the plant at 2,000 lb. per 
square inch and one of less than 400 lb. per square inch, 
should be 25 per cent., which even to-day might be 
considered revolutionary. Assuming that a saving of 
15 per cent. could be obtained on a super-power station 
of a total capacity of 200,000 kw., with a continuous load 
factor of 40 per cent., then the saving in fuel would be in 
the neighbourhood of 63,0007. per annum with fuel at 
ll. per ton. This amount capitalised would warrant the 
expenditure of about 600,000/, to secure this saving. 
Quoting from Power of August 1, 1922, the statement 
was made a Gennevillers station of 320,000 kw. 
capacity “that a 1 per cent. saving in the coal con- 
sumption would result in a yearly saving of 45,000 dols., 
and that this saving would warrant the expenditure of 
more than 250,000 dols. for ‘euomens necessary to 
secure this 1 per cent. saving.” These figures speak for 
themselves and illustrate the importance of even only 
a small increase in the overall thermal efficiency of a 


31-6 36-0 39-8 37-8 


[JUNE 29, 1923. 

The plant which we are erecting at Rugby, throug); 
the kindness of Messrs. English Electric Company, 
Limited, who are interested solely in the turbine end, wil| 
be built with two main points in view: (1) To demon- 
strate the theory and to obtain data to construct a larger 
plant on commercial lines; (2) simplicity and safety, 
On a commercial plant, therefore, the feed water instead 
of entering the generator at, say, 100 deg. to 150 deg. F., 
will most probably be heated to a temperature of about 
250 deg. F., by bleeding the low-pressure turbine. The 
temperature of the fluid in the generator heater itself 
must be raised higher than 706 deg. F. (the critical point), 
otherwise, on throttling down to 1,500 lb. per square inch, 
the fluid would return to a partial liquid state. It is 
therefore intended to heat the fluid in the heating 
elements, at a pressure of 3,200 lb. per square inch, to a 
temperature corresponding to about 1,130 B.Th.U., 
before throttling to 1,500 Ib. per square inch. ‘This 
would ensure a slightly superheated steam at 1,500 Ib. 
per square inch. In the test plant the temperature will 
then be raised to about 788 deg. F. in the generator 
superheater. This working cycle diagram is clearly 
illustrated in the edition of Power of May 29, in the smail 
scale total heat entropy chart. 

I enclose herewith skeleton cycle diagrams showing 
the theoretical efficiency of a proposed plant operating 
at 1,500 lb. and alternatively 2,000 lb. per square inch. 
With feed water assumed as 200 deg. ¥., the theoretical 
efficiencies would be 46-2 per cent. and 47-5 per cent. 
respectively. 

I would like to draw your attention to an apparent 
error in the calculations given as those of Professor 
Callendar. The heat available for the test high-pressure 
turbine is stated as being 166 B.Th.U., the heat available 
for the low-pressure turbine being 425 B.Th.U. There- 
fore the heat available for working the two turbines is 
166 plus 425, which is 591 B.Th.U., and not 571 B.Th.U. 
as stated. No reductions from this amount should be 
made, as only theoretical efficiencies are being considered. 
The theoretical efficiency then should read 40-2 per cent., 
and not 38-8 per cent. The theoretical efficiency of the 
low-pressure turbine, 32-5 per cent., is agreed, and taking 
the theoretical efficiency of the high and low-pressure 
turbines as 40-2 per cent., this difference, i.e., 19 per cent., 
quite contrary to the suggestion, is certainly very striking 
when one remembers the enormous saving effected by an 
improvement of only 1 per cent. Under better con- 
ditions of pressure and temperature for the super-high- 
pressure turbine, the difference in thermal efficiency 
would be more than 19 per cent., as already shown. 

The points which I have endeavoured to make clear 
in this letter are, that the material gains with super- 
high pressures are so considerable that, granting the 
possibility of the thermal efficiency of the high-pressure 
turbine being not more than 50 per cent., even so, this 
would not result in any great reduction in the net overall 
thermal efficiency, and we confidently look forward to 
effecting a saving in fuel of at least 15 per cent., which is 
considerably less than that calculated. The question of 
governing the prime movers does not offer any insuper- 
able difficulty, and various arrangements suggest them- 
selves, particularly for very large units. 

Yours faithfully, 
BENSON ENGINEERING Company, LIMITED, 
W. A. Jounston, Chief Engineer. 
109, Kingsway, London, W.C. 2, June 26, 1923. 


{Our article was not “‘ inspired” by anybody, but was 
obviously suggested by the publicity given to the activi- 
ties of the Benson Engineering Company by our con- 
temporary Power. It was written in order to place before 
our readers as succinctly as possible the limits of efficiency 
theoretically obtainable with steam at very high pressures, 
and had we been indebted in any way to our esteemed 
contemporary for any of our calculations or results we 
should, of course, have made due acknowledgment. 
Since our correspondent admits that our article “ defines 
approximately the position” there is little room for 
discussion. The theoretical efficiency of any cycle is 
simply a matter of calculation and Callendar’s tables 
provide accurate data for the purpose. Whether the 
increase of possible efficiency from 33-8 per cent. to 
43-3 per cent. as calculated in our article, is large as 
compared with the corresponding increase of pressure 
from 200 lb. to 2,400 Ib. per square inch, is a matter of 
opinion. We must however particularly demur to our 
correspondent’s suggestion, that the actual fuel con- 
sumption of a plant must be in proportion to the theoreti- 
cal efficiency of the heat cycle adopted. A turbine can 
only be designed to turn into work a certain proportion 
of the available heat energy, and this proportion may be 
less with high-pressure than with low-pressure steam on 
account of the inevitable losses. If, to take an extreme 
case, an efficiency ratio of 56 per cent. were all that could 
be attained by a turbine plant working on acycle of 40 per 
cent. efficiency, the steam consumption of that turbine 
would be actually greater than if it worked with an 
efficiency ratio of 75 per cent. on a cycle of only 30 per 
cent. efficiency. 

With regard to Professor Callendar’s figures, our 
correspondent has overlooked the work required to 
ump a pound of water into a boiler at 3,200 Ib. pressure. 
aking this, as Professor Callendar did, as equivalent to 
10 B.Th.U., we get a net theoretical available work 
of (166 + 425 — 10) = 581 B.Th.U. The theoretical 
efficiency of the whole cycle is therefore 581 + 1,471 = 
39-5 per cent., which though greater by 0-7 per cent. 
than the figure we gave, is less by an equal amount than 
the figure which our correspondent arrives at. We are, 
however, obliged to him for pointing out the fractional 
inaccuracy in the figures as published. 

We wish the Rugby experiment every success, and hope 
that when the plant is built and operating we shall hear 
of results which justify so bold and interesting a departure 








large steam power plant. 


from accepted practice.—Ep.E.] 
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stop valve is opened, thus setting up strains that are 
detrimental. 

Another point that bids fair to be controversial is that 
of air heaters versus economisers. Apparatus for slightly 
heating the air for combustion has been used for many 
years in marine work with Howden’s forced draught, 
and recently the use of similar apparatus is extending to | 
important stationary plants. It may be said that for 
stationary plants the application of both economisers 
and air-heaters is a considerable source of economy, 
and enables smaller boilers to be used for a given duty. 
In marine work economisers are not generally used, but 
the application of air-heaters is very useful. 

The theories underlying the application of both these 
appliances are the following :— 

The addition of an economiser to a boiler and super- 
heater permits of the utilisation of a larger proportion 
of the heat of the fuel. The effect of a water economiser 
containing about 50 per cent. of the boiler surface is to 
increase the work done—that is, the output for a given 
quantity of fuel, about 8 per cent., corresponding to an 
increase of about six points in the efficiency percentage, 
bringing this up to about 82 per cent., based on the higher 
calorific value—or 88 per cent. on the lower value. 

Ifjan air-heater be added to a boiler in lieu of a water 
economiser, then to obtain the same increase of output, 
namely 8 per cent., the boiler surface must be increased 
8 per cent., because in the case of the air-heater the 
additional heat recuperated must be absorbed in the 
boiler surface itself. With this increased surface, and 
with the}boilers worked at about the usual rate as when 
economisers are fitted, there would result about the same 
gas temperature at the outlet from the boiler, namely, 
600 deg. F. to 650 deg. F., as with the water economiser ; 
but if this heat has to be utilised in an air-heater, whilst 
retaining the same final gas temperature in the boiler, 
it would result in a high temperature in the air delivered 
to the furnace, which probably would affect the durability 
of the furnace material. In such cases, therefore, if an 
air-heater alone is to be fitted, an addition to the boiler | 
surface is desirable to effect a reduction in the temperature | 
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the temperature of the feed supply by taking some of 
the steam from the turbine after it has passed the high- 
pressure stage, and passing it through steam-heaters to 
heat the feed water. In such cases there is not much 
advantage in using a water economiser, as the work of 
the water economiser is done in the heaters which are 


Fig. 4. COMBINED DIAGRAM ILLUSTRATING THE PATH 
OFTHE LOAD AND SHOWING THE LEVER GEAR FOR 
BALANCING THE JIB. 
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at the outlet from the boiler, so as not to raise the air 
temperature too high by the air-heater. This would 
mean a further increase in boiler surface of roughly 10 
per cent. to 12 per cent. Hence the total increase in 
boiler surface if an air-heater be fitted instead of an 
economiser, under ordinary conditions should be 15 per 
cent. to 20 per cent., and the air-heater then required 
would have about 130 per cent. to 150 per cent. of the 
boiler surface. The result would be an increase in 
temperature of the air to about 240 deg. F. to 250 deg. F., 
and an outlet gas temp »rature from the air-heater about 
the same as would be obtained from a water economiser, 
and the efficiency of the unit would be about the same. 

In regard to fitting an air-heater in addition to an 
economiser with the object of obtaining a further increase 
of efficiency by lowering the final gas temperature leaving 
the unit, it may be assumed that the ordinary final 
escaping gas temperature from boiler and economiser is 
about 350 deg. F. to 400 deg. F., and if this is to be 
reduced by about 100 deg. the increase obtainable in 
efficiency would be about 2} per cent., and the air would 
be correspondingly heated about 100 deg. F. To do this 
an air-heater of about 100 per cent. of the boiler surface 
would be =e Figs. 1, 2, and 3 illustrate Babcock 
and Wilcox boilers, showing water economisers, and air- 
heaters singly and in combination. 

The practice is now becoming common of increasing 
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tures, quality of fuel, ,&c. Each case really requires 
special consideration. 
The advantages of using high pressures and high tem. 

peratures of steam are based upon the fact that, when 
| superheated steam is used, actually less heat is required 
|for the production of a pound of high pressure steam to 
the same final superheated temperature than if lower 
pressures were used ; and with the higher steam pressure, 
|a larger amount of work can actually be obtained by its 
use in the prime mover. 

| Taking a specific case, say with a feed temperature of 
| 100 deg. F., 1 lb. of steam at 200 lb. gauge-pressure, 
| superheated to a temperature of 700 deg. F., contains 
| 1,297 B.Th.U. of heat, whereas at a gauge-pressure of 
| 350 Ib., superheated to the same final temperature, the 
| quantity of heat contained is only 1,290 B.Th.U. In 
other words, to use a higher steam pressure in conjunc- 
tion with superheat is an economic advantage. 
| The introduction and improvements of the steam 
| turbine have led to conditions requiring a steam tem- 
| perature of 700 deg. F., and pressures up to 500 Ib. per 
| Square inch, with the realisation of an efficiency up to 
| 88 per cent. of the calorific value of the fuel. 
| Cranes.—A simple mechanical contrivance known as 
| Lever Luffing has been largely developed during the 
| past few years in connection with the luffing of jibs, 
| sheers, and boats’ davits. One of the first essentials 
| to meet the requirements is to arrange the mechanism 
in such a manner that the jib can be luffed in or out 
| while the load travels in a horizontal plane, or under 
}some conditions to arrange so that the load follows 
some ‘other predetermined path. For instance, when 
designing a rapid luffing jib-crane it might not be desir- 


1}! able for the load to travel in a horizontal plane, but to 


rise rapidly when approaching the maximum and mini- 
mum radii, so that further outward and inward move- 
ment of the jib is automatically arrested. Again, when 
designing sheer-legs it has been found desirable to so 
| arrange the path of the load that while the sheers are 
going out the load shall rise, the objects aimed at being, 


| first, general convenience in handling, and!second, relief 
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used in connection with the turbine arrangements, and 
the high soperere at which the feed water is supplied 
to the unit then does not lend itself to the effective use 
of the feed water heater or economiser ; in such cases the 
air heater alone is preferable, the boiler surface, as stated 
above, being arranged so that a moderate transmission 
rate is provided, thus reducing the temperature of the 
escaping gas from the boiler to such a point that the heat 
which can be abstracted in the air-heater does not heat 
the air to more than a reasonable amount. 

With water economisers a desirable feature is to treat 
the feed-water to avoid corrosion, which is a relatively 
simple affair. With air-heaters installed the draught 
power must be increased on account of the greater 
resistance of the air-heater, and additional ducts are 
required for the hot air and naturally more lagging. 
Forced draught must always be used and larger boilers 
are required. 

The water economiser is, therefore, on the whole, the 
cheaper apparatus, but if very high efficiencies are 
required an air-heater, either by itself with a hot boiler- 
feed, or as an addition to the water economiser, possesses 
advantages, as it makes it possible to reduce to a lower 
degree the temperature of the outlet gases from the 
unit, although at a somewhat greater cost. The figures 
given above are naturally approximate only, and are 
dependent upon rating, steam pressures, feed tempera- 
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of the heavy stresses in the back leg and traversing 
screw. 

Various methods have been tried to accomplish these 
ends, such as the well-known arrangement of the old 
Scotch derrick with two barrels, which can be clutched 
together, so that while the jib is being luffed inwards the 
load is automatically lowered and vice versa, thus main- 
taining an approximately horizontal path. 

There are also various arrangements for passing the 
hoisting rope round sheaves, with the same object in 
view, but serious drawbacks have been discovered in all 
these older methods. Lever luffing meets the require- 
ments previously stated, and a brief description follows. 

The jib (see Fig. 4 above), carries a short lever at its 
extreme end, over which the hoisting rope passes, the 
lever being pivoted on the jib head and held in position 
from the frame of the crane by wire-ropes passing round 
the tail of the lever, the ropes thus automatically working 
the lever in any predetermined manner when the jib is 
luffed inwards or outwards. 

It is the designing of this lever which will be of par- 
ticular interest to members. In the figure is a line indi- 
cating the horizontal path in which it is desired that the 
load shall travel while being luffed, the path showing an up- 
ward curve at each end which checks the momentum 0! 
the jib and prevents overluffing. To obtain the shape 
of the tail of the lever round which the rope passes it 
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will be seen that a vertical line AB is drawn through | 


the point of the lever, and another line BC through 
the centre of the jib. From the point of intersection of 
these two lines a third line BD is drawn to the point at 
which the back guys are attached to the frame of the 
crane. This forms the tangent from the fulcrum of the 
lever and gives one point in the path. If this operation 
is carried out at various points between the maximum and 


Fig.7. DIAGRAM OF SHEER LEGS FITTED WITH LEVER. 


|The ; balancing is accomplished by a swinging “weight 





transmitting through a system of levers it counter- 
balancing efiect of the jib. 

Figs. 5 and 6 illustrate a dockside crane, fitted with 
lever luffing, at its minimum and maximum radius. 

In connection with sheer legs it will be seen from what 
has already been said that a lever can be fitted so that 
a set of sheer legs can be made to carry as heavy a load 
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. Front Leg 
Minimum Radius.—With Lever 156} tons Ley pommeag- $ 
With Lever 12 tons compression ; without 
compression ; without Lever 23 tons compression. 


ver 924 tons tension. 


Maximum Radius.—With Lever 233} tons compression ; without Lever 235 tons compression. B. Front Leg 
without Lever 142 tons compression. Back i i 


, Mazrimum ius.— 
D. Back Leg Minimum Radius.—With Lever 24 tons 
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minimum radius the curve at the tail of the lever round 
which the back guy rope has to pass will be formed. 

A further development in connection with lever 
luffing is the balancing of the weight of the jib, shown in 
the figure, which is accomplished by means of a swinging 
weight carried on levers on the back of the revolving 
portion of crane and connected with the jib in such a 
manner that as the jib and load travel out this weight 
also travels out in the opposite direction and vice versa. 
The system of balancing is a later development and is 
of special interest. because, in addition to balancing the 
jib, it counteracts the shock to the structure so pro- 
minently present when an unbalanced jib is in operation. 





as they were originally designed for, at a far greater 
radius, because a large portion of the loadings can be 
taken by means of the guys from the lever to a concrete 
mooring instead of ¢ ing it through the back leg. 
By making use of this idea the 100-ton sheer legs, Fig. 7, 
has been fitted with a lever, enabling it to carry its full 
load at an increased radius of 25 ft., without putting 
additional stresses into the legs. 

The latest development of this design is called the 
jib lever-transporter, Fig. 8, and it has the appearance 
of a lever jib-crane, but is so designed that the load 
hanging on the lever passes through the jib, so that when 
unloading from a ship to a point inshore the load can 


travel in a straight line instead of in a circle, as in the 
case of an ordinary jib-crane. The principles on which 
this transporter is designed are exactly the same as for 
the ordinary lever jib crane already described, while it 
is counterbalanced by the same methods, but it can 
readily be seen that it is a far more rapid means of un- 
loading than the ordinary jib-crane. 

The principle has also been applied with success to 


Fig. @. DIAGRAM OF JIB LEVER-TRANSPORTER 
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ships’ davits for large Atlantic liners. In Fig. 9 will be 
seen davits on the T.S.S. Empress of Canada. In this 
case there are two lever jibs spread apart a sufficient 
distance to enable the boats to pass in between them, and 
the jib-lever operates on both sides of the vertical so 
that boats can be transferred from any desired point, 
across the ship, and lowered into the water, either to 
starboard or port. a 





SUGAR MACHINERY.* 
By the Right Hon. Lord InverNarrn, Member. 


THE association between cane-sugar manufacturers 
and engineers has been long and of continuous growth. 
Its importance to-day may be gathered from the progress 
shown by the history of the sugar industry. Develop- 
ments and improvements, due to engineering, have 
largely increased the quantity and quality of sugar 
which now can be extracted from sugar-cane. 


ProGREss OF SUGAR-MAKING. 


= 

Ancient up to Modern Times.—The date at which 
cane-sugar manufacture had its beginning is not authen- 
tically established ; but India has, by general agreement, 
been credited with the first production of sugar, and the 
process used was probably to all intents the same as 
that employed for making ‘Gur’; except that, in 
ancient times, the juice was squeezed from the cane by 
means of a lever of wood inserted into a hole cut hori- 
zontally in a tree stump, the cane being placed between 
the lever and the lower side of the hole. From India the 
manufacture of sugar spread to China, Arabia, Egypt, 
and the Mediterranean coast, then into Spain. From 
Spain the sugar-cane was transported to various places ; 
it reached Brazil in the beginning of the sixteenth century, 
Santo Domingo about 1520, Martinique about 1650, and 
the West Indies about 1700. 

In early times the machinery in use was crude, and 
we may take it that by 1800 it would be on the whole 
like the Gur plant now in use. As time elapsed, the 

rocess of manufacture has been divided into stages. 
At first there were only two stages: namely, juice extrac- 
tion and concentration with skimming. Now there are 
several stages, including the after treatment of scums, 
and these can be indicated most easily by naming the 
principal machines used, namely, mills, clarifiers or 
subsiders, mud subsiders, filter presses, evaporators, 
vacuum pans, crystallisers, centrifugals. 

As only a rough survey of the progress of the 
industry is attempted, descriptions of plant and pro- 
cess are taken at intervals of twenty years, starting 
with1800. 

In the results shown, the terms used may be un- 
familiar to some members, and have meanings as 
follows :— 

“Crushing” is the weight of normal juice extracted, 
as percentage of the weight of cane. 

“ Extraction ” is the sucrose in the juice extracted as 
percentage of the sucrose in the cane. 

‘Recovery’ is the sucrose in sugar made, as per- 
centage of sucrose in the juice extracted. 

‘“* Pol” or “ Polarisation ”’ is the percentage of sucrose 
in the sugar, as indicated by the polariscope. 

** Net ” is the estimated quantity of refined sugar which 
may be recovered in the refinery, from 100 of the raw 
“= in question. : eS a) 

he “‘ net” figure is given as it assists in arriving at 





* Paper read before the Institution of Mechanical 
Engineers, at Glasgow, June, 1923. 
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a true conception of the progress in raw sugar manu- 
facture. 

1800.—Plant, comprising vertical three-roll mill and 
one boiling pan, yielded results approximating :— 


Crushing, 62-5 per cent. 

Recovery, 63-6 per cent. 

Extraction, 71 per cent. 

Pol., 70 per cent. 

Net, 35-5 per cent. 

10-8 tons cane or 6-75 tons juice per ton sugar. 
30-4 tons cane per ton net. Molasses none. 


The extraction may appear high, but it must be 
remembered that in the mills described, which were of 
small dimensions—6 in. to 8 in. diameter of roll—the 
canes would pass through only two or three at a time, 
and then were often doubled up and re-passed through 
the mill ; so that each cane received individual attention. 
The losses in manufacture were very great through 
spilling, inversion of sucrose and burning. While at that 
period it is likely more than one pan was used, the 
results shown may be taken as possible, and, in fact, 
survive now as given in Gur making; in any case they 
serve as a starting point. 

1820.—Plant, three-roll horizontal mill driven by 
cattle, wind-mill, waterwheel, or slaves. Two open-fire 
clarifiers and copper wall. 

Lime was added to the juice in the clarifiers, and scum 
which floated as a result of heating was removed; then 
the juice was baled or flowed from the clarifier to the 
first pan; and, as it became concentrated, passed to the 
succeeding pans until it reached the desired consistency 
of thick syrup. From the last pan the syrup was baled 
into a gutter leading to shallow cooling boxes of wood or 
masonry, and allowed to cool, with occasional stirring, 
until crystallisation was complete. The mixture of 
sugar crystals and  molasses—‘“‘ massecuite ’’—was 
shovelled into hogsheads resting on beams over a large 
vat or sump. The hogsheads had a number of holes 
in their bottoms, closed by rods which reached to the top. 
After settling for a few days these rods were withdrawn, 
allowing the molasses to drain off; the process being 
complete in two or three weeks. 

The moist brown sugar remaining in the hogshead was 
called ‘‘ muscovado,’’ and was shipped to refineries in 
Europe. 

Results :— 
Crushing, 55 per cent. Extraction, 62-5 per cent. 
Recovery, 54-8 per cent. Pol., 83 per cent. 
Net, 66-5 per cent. 
17 tons cane or 9-35 tons juice per ton sugar. 
25 tons cane per ton net. 

Molasses per ton commercial sugar about 0-33 tons, 

containing about 0-16 ton sucrose. 





An ordinary factory of this description made about 
1-5 tons muscovado per day of 10 hours, or 180 tons 
per crop of 120 days. Various improvements had 
already appeared before 1820, but were not yet in common 
use. The steam engine was first used in the cane-sugar 
factory about 1805. The vacuum pan was invented 
about 1813 and first used in Demerara in 1832. The 
steam clarifier was invented about 1816, and open steam 
finishing pans came into use about the same time. 

1840.—The usual plant might consist of steam-driven 
mill, steam clarifiers, copper wall for evaporating to the 
syrup stage, and open steam finishing pans. The steam 
boiler would be set in line with the copper wall, and 
supplied steam to engine and finishing pans, while the 
clarifiers used the engine exhaust. 

The principal improvement in results was due to the 
lower temperature used in the finishing pans where the 
maximum temperature of heating surface would be about 
310 deg. F, against about 1,800 deg. F. with the copper 
wall; the actual temperature of the boiling sugar being 
about 238 deg. 

Results :-— 
Crushing, 55 per cent. Extraction, 62-5 per cent. 
Recovery, 67-5 per cent. Pol., 85 per cent. 
Net, 76 per cent. 
14-5 tons cane or 8 tons juice per ton sugar. 
19-2 tons cane per ton net. 

Molasses per ton sugar about 0-31 ton, containing about 

0-14 sucrose. 


An ordinary factory of this kind made about 3-5 tons 
muscovado per day, or 420 tons per crop. The curing 
of the sugar was in hogsheads as before. The centrifugal 
machine was invented about 1837, and was first used in 
Java about 1853, and the multiple effect evaporator about 
1846, but both came into use slowly. 

1860.—The usual plant was much as in 1840, except 
that the finishing was done in a vacuum pan, the juice 
being evaporated to syrup in the copper wall, and the 
massecuite still drained in hogsheads. 

The principal improvement was due to reduction of 
boiling temperature from 238 deg. to about 166 deg. F., 
and to the fact that the massecuite was boiled out of 
contact with air. 


Results :— 
Crushing, 55 per cent. Extraction, 62-5 per cent. 
Recovery, 78 per cent. Pol., 88 per cent, 


Net, 80 per cent. 
12-6 tons cane or 6-93 tons juice per ton sugar. 
15-75 tons cane per ton net. 
Molasses per ton sugar about 0-22 ton containing about 
0-11 ton sucrose. 


A common size of factory made 4 tons muscovado per 
day, or 480 tons per crop. The filter press was invented 
about 1864, and the suspended centrifugal about 1852, 
improved 1867. The modern type of mill housing 
ap in 1858. 

e hydraulic pressure regulator for mills was invented 
and patented by Duncan Stewart, Glasgow, in 1870. 
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The effect of this invention has been to secure flexibility | hours, and then to 24 hours. This increase was necessary 
and safety in the operation of milling plants. It has} also to get any return on the increased capital involved 
enabled the capacity and efficiency of factories to be | and to compete against beet sugar. 

increased to a degree which otherwise would have been 1880.—Plant would include three-roll mill, steam 
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Fig.2. CONTINUOUS. CENTRIFUGAL SEPARATOR (MAUSS) SHOWING SECTION OF THE “BUCKET. 
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impossible. Six-roll mills were in a few factories at this | clarifiers, filter presses for scums, triple effect evaporator, 
time; and maceration, or the addition of water to the! vacuum pan, wagons in which massecuite was cooled, 
bagasse between the mills, was patented as early as 1840. | pug-mill or breaker for cooled massecuite, tanks for cooling 

As the years went on and the plant became more| low massecuite at rest, centrifugals, and steam boilers. 











elaborate, the working day was lengthened first to 22! Generally first, second and third massecuite were made. 
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the first cured hot in the centrifugals, second boiled from 
first molasses, cooled in wagons, and broken in the pug- 
mill before curing. The third massecuite boiled from 
second molasses was allowed to cool in tanks for pro- 
longed periods before reaching the centrifugals. Three 
qualities of sugar were thus made. ’ ; 
The principal improvements were greater extraction 
through improved mills, the saving of sugar recovered 
by the filter press, less inversion through the lower 
boiling temperature in the evaporator, and the sugar 
recovered by reboiling of molasses. The latter saving 
might be credited to the centrifugal, which at the same 
time enabled better sugar to be obtained. First sugar 
might now polarise 96 deg., second 90 deg., and third 
83 deg., average, say, 94 deg. 
Results :— 





be very difficult to handle for fuel purposes after double 
crushing. 

The Krajewski Crusher, having two rolls with their 
surfaces formed as double helical gears, was patented 
in 1886, and has retained its position as preliminary 
crusher for the cane. Shortly after 1890 the improve- 
ment in dryness of bagasse, through multiple crushing, 
made it possible to burn bagasse direct from the mills, 
with consequent saving in fuel. 

1900.—The usual plant was similar to that of 1880, but 
with a nine-roll mill, which affected only the crushing 
or extraction. About 10 per cent. maceration water 
would be used on weight of cane, and bagasse would now 
contain about 47 per cent. fibre in place of about 35 per 
cent. as previously. 

Results :— 


Fig.3, FLOW SHEET OF THE CLARIFICATION PROGRESS (MAUSS- STEWART), 
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Fig4. DIAGRAM SHOWING HEATING AND COOLING OF JUICE, 
ALSO METHOD OF RELIEVING PRESSURE. 
(STEWART AND MAUSS.) 

















Crushing, 66 per cent. Extraction, 75 per cent. 
Recovery, 76 per cent. Pol., 94 per cent. 
Net, 90 per cent. 
11-5 tons cane or 7-6 tons juice per ton sugar. 
12-75 tons cane per ton net. 


Molasses per ton sugar about 0-56 ton, containing 
about 0-21 ton sucrose. 


A common size for such factory would make 20 tons 
sugar per 10 hours, and as the working day had been 
extended to 22 hours, the output would be 5,280 tons per 
crop. 

So far, only three roll mills have been referred to, as 
they were most usual, Multiple crushing had been used 
from 1840 in a few places. A three-roll mill followed 
by a two-roll mill was used in 1848 with maceration; the 
addition of a second two-roll mill was patented in 1876, 
and the nine-roll mill appeared about 1892. In the early 
days multiple crushing was condemned as spoiling both 
juice and bagasse, and doubtless it did both at that time 
as the boiling-house plant, and methods then prevailing, 
would be unable to recover the extra sucrose extracted 
on account of the poor arrangement for crystallising and 
curing the sugar. The bagasse at the time had to be 
sun-dried ; being spread and collected by hand, it would 





























Crushing, 75 per cent. 

Recovery, 76 per cent. 

Extraction, 85-22 per cent. 

Pol., 94 per cent. 

Net, 90 per cent. 

10-14 tons cane or 7-6 tons 
juice per ton sugar. 

11-09 tons cane per ton net. 
Molasses per ton sugar 

about 0-56 ton, containing 

0-21 ton sucrose. Factory 

output about 45 tons sugar 

in 10 hours, or 11,880 tons 

per crop. 


Previous to the advent of 
multiple crushing, mill rollers 
had reached large dimen- 
sions; rolls 42 in. to 48 in. 
diameter, and 84 in. long 
were not uncommon, and for 
two-roll mills the diameter 
was even 60in. with a length 
of 78 in. and hydraulic load 
of 800 tons. Experience 
with earlier multiple mills 
showed that, besides giving 
better extraction, more cane 
could be crushed than with 
three rolls of the same dimen- 
sion. As a matter of fact 
the real advantage, after the 
first few rolls, is increased 
capacity, and with longer 
trains of mills the improved 
extraction obtained is due 
principally to the larger 
number of points where 
water or dilute juice may be 
applied. Thus as the size of 
factories increased, the mill 
train became longer, using 
rolls 32in. to 36 in. diameter, 
and 66 in. to 84 in. long; 
the usual train being nine or twelve rolls generally, pre- 
ceded by a pair of crushing rolls, or ‘‘ an eleven-roll mill” 
or ‘‘ a fourteen-roll mill.” 

About 1900 “crystallisation in motion,” which had 
already been extensively used in the beet sugar industry, 
began to be used in cane factories. The crystalliser is 
a horizontal cylindrical or U-shaped vessel with stirring 
arms inside. 

In the crystalliser the massecuite from the vacuum 
pans is left for various times before going to the centri- 
fugals. First massecuites may remain a few hours, and 
low products several days, cooling all the time and kept 
in motion by the stirrers which revolve about once per 
minute. The effect is to increase the size of the sugar 
crystals by the deposition of sucrose from the surrounding 
molasses. At the same time “false grain,’ or minute 
extra crystals between those already formed, is prevented 
to a great extent. Thus more sugar of the better quality 
is recovered than previously, and it cures in the centri- 
fugal more readily by not being clogged with false grain. 
A further benefit from crystallisation in motion is that it 
enables sugar to be recovered from molasses that pre- 
viously would have been discarded as spent. 

1910.—The plant would include fourteen-roll mill, 
juice heaters raising juice to near boiling-point, clarifiers 





or subsiders with small heating surface, filter presses, 
quadruple effect evaporator, vacuum pans, crystallisers, 
and centrifugals as principal items. 

Results :— 


Crushing, 81-01 per cent. Extraction, 92-04 per cent. 
Recovery, 90 per cent. Pol., 96 per cent. 
Net, 92 per cent. 
8-10 tons cane or 6-56 tons juice per ton sugar. 
8-80 tons cane per ton net. 

Molasses per ton sugar about 0-293 ton, containing 
0-093 ton sucrose. Factory output 100 tons sugar in 
10 hours, and, as the working day 1s 24 hours, 28,800 tons 
sugar per crop. 


Since 1910 the developments have been principally 
the lengthening of the mill train which may now consist 
of 22 rolls; and minor refinements throughout the whole 
factory, including the mixing of water with filter-press 
cake and refiltering the mixture to recover more sugar. 
In many places revolving knives at one or more points on 
the cane carrier, to cut and compact the cane before 
reaching the crusher, are installed ; also shredders after 
the preliminary crushers. The shredder consists of 
revolving hammers mounted on a horizontal shaft and 
by their action the cane is beaten to matchwood; thus 
making a very uniform blanket of material for the mills, 
and enabling maceration to be applied at an early point 
of the mill train. Where shredders are employed it is 
usual to find that maceration water has at the same time 
been increased greatly and it is doubted whether the 
increased extraction is due to the shredder or to the extra 
water added. The bagasse obtained with shredder in use 
is generally drier than without the shredder. 

1920.—An up-to-date factory would include the same 
machinery as in 1910, except that the mill would have 
22 rolls, and the scums would be refiltered. Probably 
all the machinery in the sugar house would be driven_by 
electric motors, in some cases the mills as well. 

Results :-— 


Crushing, 83-6 per cent. Extraction, 94-99 per cent. 
Recovery, 93-14 per cent. Pol., 96 per cent. 
Net, 92 per cent. 
7-59 tons cane or 6-34 tons juice per ton sugar. 
8-25 tons cane per ton net. 
Molasses per ton sugar 0-194, containing 0-058 ton 
sucrose. Factory output 165 tons sugar in 10 hours, 
or 47,520 tons per crop. 


The results given are repeated in Table I, and indicate 
good practice ; but they are not to be taken as the best 
for the various periods. The region covered may be 
taken as Jamaica for earlier dates, followed by Demerara 
and Brazil, with Cuba for the later periods. 


Tasre I.—Technical Results. 





Period. s 1820.| 1840./ 1860.| 1880.) 1900.| 1910. | 1920. 
= 


“‘Gur”’ or 





Crushing, 
per cent./62-5 [55-0 |55-0 |: 
Extraction, 
per cent./71-0 |62- 
Recovery, 
per cent./63-6 [54-8 |67- 
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commercial 
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Chemical Control.—In the early days of the industry, 
rule-of-thumb methods prevailed, and even as lately as 
1880 most factories were content with the use of a 
hydrometer for observing the densities of the various 
liquids, and litmus paper, assisted by the eye, for testing 
to regulate the purification of the juice. A small number 
of factories owned polariscopes and apparatus for rough 
analysis of the products; but as few trained chemists 
were employed and these practically as mere observers, 
the industry did not benefit much from them. The first 
formal account of chemical control in cane-sugar factories 
was published 1881. 

Java, after some years of misfortune, including com- 
petition from beet sugar, began to employ trained 
chemists extensively, and about 1886 a system of mutual 
control was instituted. The effect of this was to place 
Java among the greatest sugar-producing countries and 
to show the advantage of chemical control. 

Other regions soon followed Java’s example, and now 
most modern factories, of capacity to handle 1,000 tons 
or more of cane per day, cnpley chemists. 

The chemist analyses all materials in process, and sends 
his results to the management for its guidance. In 
conjunction with the factory manager and the chief 
engineer, the chemist makes up daily, fortnightly and 
annual reports showing for the “run” and “ to date” 
many details of the performance. Such details include : 
Days elapsed, days grinding, time lost, tons cane crushed, 
composition of cane, maceration water used, quantity of 
juice extracted and its composition, dilution caused by 
maceration, sucrose extracted and left in bagasse, 
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moisture in bagasse, sucrose recovered and left in 
molasses, filter-press cake and sucrose in same, extra fuel 
used besides bagasse, and many other items. 

The special points watched are the amounts of sucrose 
in asse, press cake, and final mollasses as percentages 
of the sucrose in the cane; also the ratio of glucose to 
sucrose present from beginning to end of process, as any 
increase in this ratio shows that sucrose is being “ in- 
verted’ or turned into glucose. The following figures 
will give some indication of the improvement since 
chemical control was adopted; such improvement bein; 
due to the combined efforts of manager, chemist an 
engineer. 4 ‘ 

he figures given in the table refer to a factory in Cuba 
during 1920. Hawaiian figures for the same year show 
considerable differences in detail, but the final result 
is only 1 per cent. different from the Cuban figures. It 
can be seen that the mill-work in Hawaii is much the 
better. This is accounted for by the fact that in Hawaii 
the cane (passed between rolls of the same size) is better 
pre and relatively smaller in amount than in Cuba, 
and in addition a much larger percentage of maceration 
water is used. a4 aes 

On the other hand, much more sucrose remains in the 
Hawaiian molasses, and general losses are greater; this 
result, in 1920, being attributed to the effects of a strike 
during the year. Thus the yield of sugar from the same 
weight of cane is now about 56 per cent. more than in 
1880. The benefit to the producer is obvious; as the 























Cuba, Hawaii, 
—— 1880 1920. 1920. 
ucrose in cane 100-0 100-0 100-0 

meron in bagasse 25-2 51 2-55 
Sucrose extracted .. 74°8 94-90 97°45 
Sucrose in press cake 2-4 0-74 0-04 
Sucrose in molasses . . 12-1 5-32 8-03 
Sucrose lost .. 3°5 0°45 2-03 
Sucrose in sugars 56°8 88-39 87-35 





weight of machinery per ton sucrose in sugar made, is 
now only about 90 per cent. of 1880 weight, and the 
sugar made is of better quality. The rate per ton of 
machinery has, of course, advanced greatly since 1880, 
but so have all prices, including the price of sugar. oy 

Improvements in Methods and Machinery.—The fact 
that, with even up-to-date machinery, over 10 per cent. 
of the sucrose in the cane is lost as sugar, shows the 
opportunity and scope for further improvements, The 
cohesion in the loss in mill extraction to only 5 per cent. 
involves the use of about 18 per cent. maceration on 
weight of cane; but this added water in the juice calls 
for extra fuel to the extent of 10 per cent. to 15 per cent. 
expressed as bagasse. Still more extra fuel is required 
with 2-5 per cent. loss in mill extraction, as the dilution 
of juice is in that case about 30 per cent. So far, it has 
been assumed that the juice is uniform in quality irrespec- 
tive of the number of mill rolls employed. In reality, the 
quality deteriorates with each additional crushing of the 
bagasse. . 

In the Hawaiian figures referred to, the purity of first 
mill juice was 87-24, last mill 68-2, and mixed juice 
83-87. Thus the juice in 1880 required much less 
purification than the juice of to-day. A great improve- 
ment in the process of extraction of the juice from the 
cane would be attained if means were devised which 
would avoid the excessive grinding now employed. This 
may be indicated as one direction for study by the 
mechanical engineer. : 

The actual amount of impurities removed by clarifica- 
tion is very small, and in the Hawaiian case raised the 
purity of the syrup to 85-2. As the amount of inversion 
of sucrose in a modern factory is very small indeed, the 
final molasses may be considered as the concentrated 
glucose and impurities in the clarified juice, together 
with sucrose held in solution by the water of the molasses, 
or prevented from crystallising by the impurities. Such 
impurities consist of lime salts, of organic and mineral 
acids, and gummy matters originally in the juice, or 
formed by the hydration of cane fibre particles. These 
fibre particles are the direct consequence of the repeated 
crushing of the bagasse, and are so small that they escape 
through the finest screens used; persisting throughout 
all the stages of manufacture they appear in the molasses, 
and in the sugar, still recognisable as fibre particles, but 
altered somewhat through being partially dissolved away. 

The elimination of these particles from the juice is 
perhaps the most serious problem at present before sugar 
vomalactunarn. The juice in Hawaii is more pure than 
that in Cuba, and the sugars made contain the same 
rae of sucrose; but while the Cuban sugars are 
reely accepted by refiners, Hawaiian sugars are objected 
to partly on account of irregular sized crystals, and partly 
because of the trouble they cause in treatment after being 
dissolved. The cause of the difference may be taken 
practically that the cane crushing in Hawaii causes the 
juice to contain more tibre particles than does the less 
drastic treatment in Cuba. 

Removal of the cane particles would contribute to 
reduce the quantity of molasses produced by less gummy 
matter being formed, and more sugar would crystallise. 
Screening of the juice has, so far, been insufficient to 
overcome this difficulty, and a remedy is wanted. This 
may perhaps be found through the application of know- 
ledge developed in some other branch of industry. 

Much has been done in the study and progress of 
means for separating the clarified juice or scums from the 
solid impurities; but the results still leave room for 
research by the mechanical engineer, _ ; 

In the usual processes of juice clarification for the 
manufacture of raw sugar, after the juice has been passed 
through finely perforated strainers, it is heated to about 
212 deg. F., and flows into tanks where a small proportion 


of lime cream is stirred in, sufficient to make it slightly 
alkaline to. litmus. Thereafter the juice is allowed to 
settle, and the clear portion decanted to the evaporators. 
The remaining mud, amounting to 10 per cent. or 12 per 
cent. of the total, contains sand, particles of cane fibre 
coagulated albumin, cane wax, lime salts and other 
impurities, and is generally reheated and pumped into 
filter presses, to recover as much as possible of the 
valuable juice. 

In some cases the mud is mixed with the dilute juice 
from the last mills, limed, heated and settled in conical 
tanks, so as to obtain a more concentrated mud amounting 
to 5 per cent. or 6 per cent. of the total juice, and this 
mud is returned on the bagasse intermediate carrier 
leading to one of the last mills, the object being to recover 
the contained juice and leave the solids in the hagasse. 

In many factories a different procedure is employed, 
where the strained juice is limed cold, then pumped 
through heaters under pressure, so that its temperature 
is raised to 220 deg. to 250 deg. F. without ebullition. 
The juice is then under a pressure at least as great as that 
of steam at the corresponding temperature, and both 
temperature and pressure must be reduced before the 
juice can be put into the open settling tanks. The 
common method employed for the reduction is to pass 
the juice through a counter current tubular cooler, where 
the surplus heat is taken up by cold juice on its way 
to the high temperature heater, and a loaded relief valve 
is used on the cooled juice outlet to let down the pressure. 
The advantage of the high temperature method is that 
the coagulated matter is of harder or denser consistency 
than when low temperature is used. 

In both methods the mud should settle in flakes of 
appreciable size, but the “ wire drawing ”’ through the 
aperture of the relief valve so disintegrates the flakes that 
proper settling is hindered and the net result in both 
cases is practically the same, although the high tempera- 
ture method should be superior. 

The latest method of clarification takes the strained 
raw juice from the mills and passes it through continuous 
centrifugal machines of the decanting type, which 
separate and catch the sand and fine bagasse particles 
that have escaped through the fine strainers at the mills, 
also cane wax and other impurities lighter than the juice. 
The juice, almost completely freed from suspended solids, 
overflows and is conducted away for further treatment. 

Figs. 1 and 2, on page 818, show the arrangement of 
these machines, a section of the “‘ bucket” being shown 
in Fig. 2. 

The ‘‘ Mauss ”* centrifugal separator consists of a series 
of conical drums which revolve horizontally on a vertical 
spindJe running on two sets of ball bearings. The spindle 
is hollow, and contains an internal spindle which is 
attached at its top end to a hydraulic piston, and at 
the bottom end operates toggle levers to open and close 
the drum sections. This movement of opening and closing 
is controlled by a timing gear, adjustable to give the 
cycle of operations required for the material treated. 

The machine is maintained in continuous full revolu- 
tion. The liquor flows into the bottom conical drum and 
overflows upwards into all the conical drums. Centri- 
fugal force moves the solids and heavier particles through 
the feed outwards, towards and against the periphery of 
the conical drums, leaving a resulting clear liquor flowing 
upwards and over the top lip of the drums into a suitable 
launder. The separation collects the solids to the 
uantity desired. The timing gear sets in motion 
the action of the toggle gear and the drums are then 
opened and closed. The feed is automatically cut off 
before opening, and the solids collected are instantly 
discharged by centrifugal force. At closing, the flow 
of feed is automatically turned on. Before opening, wash 
water may, if desired, be run in to displace all the clear 
liquor. The solids discharged from the conical drums 
are received in a stationary outside casing, and fall to a 
suitable gutter or conveyor. The machine works con- 
tinuously, and all operations are entirely automatic. 
Drive is by belt from a motor or other prime mover, the 
speed of the separator being from 800 r.p.m. to 1,000 r.p.m. 
After leaving the separator the juice is sulphured, limed 
and then heated under pressure to 220 deg. to 250 deg. F. 
the heating being finished preferably by injection of 
steam in a heater designed after the manner of a counter- 
current jet condenser. In this way the highest tempera- 


and pump, at a level somewhat lower than juice level in 
the heater. The difference between the juice loyels 
provides head to cause the flow through the cooler, and 
the top of the heater is connected by a pipe with the top 
of the balance vessel. When the motor cylinders over. 
draw the juice the difference in juice levels becomes less, 
and the motor cylinders can then draw only air and gas 
liberated from the juice in the heater, or a little steam. 


A regulating valve is provided on the air-connecting pipe, 
— ee it is desired to empty the system this valve is 
closed. 


In ordinary clarification the mud consists of at least 
three portions: The sand and other heavy materia] 
which settles very rapidly ; the coagulated albumin and 
part of the gums in combination with the added lime, 
which settle slowly; and the cane wax with minute 
quantities of other light material which remain floating. 
A small part of the impurities is of a fatty or waxlike 
nature and combines with part of the lime to form a soap 
or emulsion, and the effect of wax and this soap is to 
render filtration in the presses difficult, as these matters 
clog the pores of the filter cloth very rapidly. 

In this new method, the mud consists almost entirely 
of the coagulated albumin with the lime salts formed 
during heating, and this may be treated either in the 
ordinary filter presses or in a new type of continuous 
centrifugal separator. The foreign patents for that 
centrifugal are not yet completed and particulars cannot 
at present be published. 

ith this system of clarification there are the following 
advantages :— 

The fine particles of cane fibre are removed from the 
juice before liming or heating, so avoiding the extraction 
from them of gums or colouring matter. The cane wax 
also is removed, avoiding the troubles it would cause 
through emulsification or saponification. 

The subsider mud is reduced in quantity and is in such 
a form that it settles rapidly, there being no oily or fatty 
matter present, and the comparatively large flakes 
formed being unbroken in handling. 

In reviewing the history of cane sugar and the close 
relationship between the work of the engineer and the 
results achieved, while it is not possible, within the limits 
of this paper, to treat the matter in detail, the aim has 
been to promote, and perhaps stimulate, the interest of 
the engineer in an industry whose importance and value 
deserves his continued active co-operation. 





MODERN DOCK APPLIANCES. 


Modern Dock Appliances at Glasgow Harbour including 
the Handling of Grain in Bulk also Dredging Plant.* 


By Dantet Fire, Mechanical Engineer, Clyde Navigation 
Trust, Glasgow, Member. 


ELEectTric CoaLiIne CRANES. 

Giascow Harbour being the home port of several large 
steamship companies, many of their vessels invariably 
take their full complement of bunker coal and load a 
considerable quantity of heavy material, such as boilers, 
machinery, &c. To provide facilities for this traffic, 
two 32-ton electric cranes have been installed, one 
tavelling crane at Rothesay Dock, by Messrs. Sir 
Wm. Arrol & Co., Limited, in 1913, and one fixed crane 
at Queen’s Dock, by Messrs. Cowans, Sheldon & Co., 
Limited, in’ 1914, An additional travelling crane, by 
Messrs. Babcock & Wilcox, Limited, of 35 tons capacity 
is at present in course of erection at North Quay, Queen’s 
Dock. Fig. 1 (page 821) illustrates the general design of 
_ 35-ton crane. The leading particulars are as 
ollows :-— 


Maximum working load 35 tons, 
Test load for stability ... 60 tons. 
Radius (fixed) ... ~ ace OP LG, 
Total range of lift of block for 

general cargo ash oon PRIOR, 
Total range of lift of block for 

coaling kee ay --- 80 ft. 
Centre of jib head above cope of 

quay ... ae “a -- 103 ft. 6 in. 
Clear lift above cope of quay to 

bottom of cradle __.. 65 ft. 


Lifting speed with load of 32 





ture of the juice is attained very rapidly, and can be 
kept constant, without danger of overheating. The 
steam is supplied a a reducing valve set to give 
the temperature desired. On leaving the heater the 
juice flows through a tubular cooler with a counter- 
current of cold juice to take up the surplus heat, so that 
the juice may leave the cooler at about 212 deg. F. The 
whole process is indicated on flow sheet, Fig. 3, page 819. 
The reduction of pressure is effected in the following 
manner, and as indicated on Fig. 4. 

Assuming that a steam-driven duplex pump is used to 
pump the juice through the system, a float in the raw 
Juice supply-tank is used to regulate the steam supply 
to the pump, so that the latter works in conformity to 
requirements. A pair of extra cylinders are added to 
the duplex pump, of about the same size as the pump 
cylinder, but are fitted with piston valves and valve gear 
so as to act along with the steam cylinders as driving 
cylinders. The working fluid for these cylinders is the 
cooled juice, at the same pressure as is maintained in the 
heater. In this manner the pressure on the juice is 
relieved without wire-drawing or increase in velocity, 
and the flakes of coagulated impurities are left intact. 
As the raw juice pump must be large enough to over- 
take its work easily and to provide for its volumetric 
inefficiency, it follows that the extra motor cylinders 
which will always work at more than 100 per cent. 
volumetric efficiency, tend to remove more juice than 
enters the system. A balance vessel is provided with its 
highest point above the level of the juice in the heater, 











and its lowest part, communicating with the cooler outlet 





tons... = ose --. 50 ft. per min. 
Slewing speed with load of 


32 tons is ies ... 450 ft. per minute. 
Travelling speed with load of 32 
tons... : + ... 60 ft. per minute. 


The factors of safety are :— 


Structure and gearing «. 7}tol. 
Hoisting and tipping ropes... 8 tol. 
Weight of crane complete wit! 

66 tons of back ballast --- 315 tons. 


The gantry carrying the crane is of the portal type 
with a clear vertical height of 15 ft. and 30 ft. span 
between the rails. It is supported on 16 cast-steel wheels, 
2 ft. 6 in. diam. on tread, which are mounted on com- 
pensating bogies to ensure the weight being equally 
distributed on the wheels. The top part of the gantry 
is provided with deep beams and transverse girders for 
the support of the roller path and centre pin. The 
lower roller path is a ring of cast steel 27 ft. mean 
diameter by 12 in. broad on which the revolving structure 
is supported by 64 live rollers, each 14 in. maximum 
diameter. The rollers are carried by a spider ring 
connected to a centre casting, and gun-metal washer 
plates are fitted for taking up the end pressure on the 
outer ring; each roller is provided with a separate 
lubricator. E 

The centre casting on the top of the gantry is of cast 





*Paper read before the Institution of Mechanica 
Engineers at Glasgow, June, 1923, 
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steel, and is carried up to form the centre bearing for the 
revolving structure, which relieves the centre pin from 
side stresses and enables the pin to be easily withdrawn 
for examination. The top roller path is a continuous 
ring of the same material and section as the lower path ; 
this construction has been found necessary in fast working 
coaling cranes. 

The revolving frame carrying the gearing and motors 
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jib head to facilitate examination and repairs. The 
hoisting purchase consists of four parts of plough 
steel wire, 4-3 in. in circumference, two parts of which 
are wound on to a cast-iron drum which is operated 
through two reductions of machine-cut double helical 
cast-steel gearing, by a motor of 180 b.h.p. Post brakes 
with internal free-wheel arrangement are provided to 
hold the load while at rest, and dash pots are fitted to 


Fig. 7. 35-TON ELECTRIC COALING JIB-CRANE. 


ARRANGEMENT. 
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Fig. 2. CURVE FOR ONE COMPLETE CYCLE OF OPERATIONS, QUEENS DOCK, 32 TON COALING CRANE. 


Hoisting 


is of very substantial design and formed of steel longi- 





Lowering 


Pause 
| 


| 
prevent the brakes being applied in such a manner as 


tudinal cross-girders with a frame of rolled steel sections | would subject the gearing to shocks. 


bolted thereto, on which the gearing and motors are 


The tipping rope consists of two parts of plough-steel 


fixed. The framing of the — structure and jib is| wire, 4 in. circumference with a return block to which 


of rolled-steel sections throug 
connected by large gusset plates. 


out, well braced and | the tipping chains of the cradle are secured ; one end of 
The rope pulleys at | the rope is fastened to a barrel in the machinery house, 


the jib head are of cast steel, each revolving on a separate | which is actuated by a wheel geared with the main spur- 
pin, and a four-plunger oil pump operated by an eccentric | wheel on the hoisting barrel, and thereby slack tipping 


on one of the hoisting pulleys provides lubrication for all | rope is taken up when hoisting the cradle. > € 
Access by ladders is provided to all parts of | end of the tipping rope is actuated by a barrel driven in 


pulleys, 


The other 





the crane, and a platform with hand-rails is fitted at the | the same manner as the hoisting gear by a motor of 180 


b.h.p. The brake provided is of similar design to that 
fitted to the hoisting gear. When working ordinary cargo 
the tipping block is hoisted to a suitable height, the holding 
brake applied, and a clutch disengaged which allows the 
hoisting block to work independently of the tipping gear. 

The crane is revolved by a 50 b.h.p. compound-wound 
motor through a phosphor bronze worm-wheel and cast- 
steel spur gearing. The pinion on the vertical shaft is 
supported by a steel casting, and engaged with a cast- 
steel rack bolted to the bottom roller path. A hand 
travelling crane is provided over the machinery, which is 
capable of _— any of the parts for examination or repair. 

Coaling Cradle.—The cradle is of the “‘ Armstrong’’ 
through type capable of dealing with wagon 20 tons 
capacity of coal, and can be easily disconnected when the 
crane requires to deal with material other than coal, 

Electrical Equipment.—The electrical energy is taken 

from the Glasgow Corporation mains, a switch-house 
being provided for the supply of continuous current 
at 500 volts to all the electrical appliances on the quay. 
Cables are laid from the switch house to a trench which 
extends the full length of the crane travel, and is fitted 
with bare conductors from which the current is collected 
by double-arm swivelling trolleys. Supply cables are 
carried through a centre pin to a switchboard in the 
control cabin. 
The switchboard is provided with circuit breakers and 
switches to control the circuits to the motor generator, 
slewing and travelling motors and crane lighting. This 
cabin also contains a potentiometer regulator for hoisting 
and tipping motors, controllers for slewing and travelling 
motors and indicators showing height of lift and tipping 
angle of wagon. The electrical method adopted to 
operate and control the hoisting and tipping motors is 
the ‘‘ Crompton ”’ system, a modified form of the “‘ Ward- 
Leonard’ control. This provides a safe, accurate and 
efficient means of controlling the operations of the crane, 
for the handling of coal wagons and machinery ; it also 
obviates the use of brakes when lowering light or heavy 
loads. 

To supply direct current at variable voltage to the hoist- 
ing and tipping motors, a motor generator of 200 b.h.p. is 
provided in the machinery house, and consists of two 
direct-current machines which run at a s of 680 
r.p.m. rigidly coupled together and bol to a cast- 
iron bed plate. The motor is of the standard type of 
shunt wound machine, provided with interpoles and 
designed to withstand rapid fluctuations of load without 
sparking. The generator is of the variable voltage type 
with separate excited fields. As this machine runs at 
constant speed, its voltage is always in direct proportion 
to the field strength, and the whole of the speed control 
in both directions of rotation of the hoisting and tipping 
motors is accomplished by varying from maximum to 
minimum and reversing the shunt current in the generator 
fields. 

A reversing type potentiometer regulator, operated by 
the driver, controls the shunt current. The regulator is 
provided with a large number of contacts, which makes 
the control very sensitive and varies the volts from zero 
to plus or minus according to the position of the control 
lever when hoisting or lowering. In addition to the shunt 
winding on the field coils of the generator, a special 
limit series winding is embodied. This series winding 
carries the main current generated and is wound in the 
reverse direction to the shunt, thus opposing it and 
tending to weaken its magneto-motive force, the total 
magnetic flux being the resultant of the two windings. 
This arrangement of differential field winding has 
valuable safe-guarding features, preventing the operator 
exceeding a pre-determined speed of hoisting or other- 
wise overloading the apparatus. It is possible to throw 
the control lever into the full speed position of hoisting, 
lowering or tipping without causing excessive current to 
flow through the motor, as the limit winding by preventing 
too rapid a rise of the generator voltage does not allow 
the motor to be accelerated too quickly. The motor is 
so wound that its speed is proportional to the generator 
voltage applied across its armature terminals. 

The hoisting and tipping motors are duplicates and 
each is of 180 b.h.p. at a maximum speed of 400 r.p.m. 
The armatures of these machines have no special features, 
but the field is compound wound which is more economical 
in field watts than a pure shunt winding would be when 
the motor is standing. The shunt winding is connected 
across the incoming 500-volt supply, and is excited from 
men contacts on the starter from the motor generator. 

he shunt current on the motors thus remains constant 
eriod the motor generator is 
running. The series field winding consist of a few 
turns of heavy conductor. Its magneto-motive force is 
thus proportional to the input current to the motor 
generator, and therefore proportional to the load on the 
hoisting or tipping motors. 

These series turns increase the torque of the motor in 
proportion to the load being lifted, and being connected 
to the incoming supply, the necessity is obviated of 
reversing the series winding when current to the armature 
is reversed. As the shunt-field remains constant, the 
speed of the hoisting or tipping motors is practically 
dependent on the voltage across the armature. If there 
were no series field turns, the speed would be directly 
proportional to the applied voltage, but these windings 
tend slightly to decrease the speed of the motor when the 
load is at a maximum. The torque exerted by the 
motor is proportional to its field strength multiplied by 
the armature current, and sufficient forward current can 
be applied to the armature to exert the requisite torque 
for sustaining the full load. 

Shunt wound solenoid brakes with dash-pots are pro- 
vided on the hoisting and tipping gears, which are 
operated by a change-over switch, and so arranged that 
the brakes are applied when the current to the motors 
is insufficient to sustain the load, or released when the 


throughout the whole 





motor current has reached a value capable of lifting the 
load. The wear of the brakes is thereby reduced to a 
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minimum, which is demonstrated by the fact that in a 
similarly equipped crane after loading two and a-half 
million tons of coal over a period of seven years, the 
original brake linings are still in use. 

During lowering, the necessary braking action is 
accomplished by regeneration, the generated voltage 
being reduced by the operator through the potentiometer 
to a value below the volts generated by the hoisting 
motor which runs as a generator, being driven by the 
descending load. Under these conditions current passes 
from the hoisting motor back through the motor generator 
set to the supply mains. The system gives smooth and 
effective retardation of the load and creeping speeds 
can be obtained when hoisting or lowering, and it is 
almost impossible to cause damage to the electrical 
portion of the gear by faylty handling of the controller, 
as no special skill is requred by the operator. Fig. 2 
shows the amperes and voltage taken during ordinary 
coaling operations by a similar crane, and represents a 
complete cycle of hoisting, slewing, tipping and lowering 
a truck loaded with coal, the time taken to complete 
the cycle being 2-4 minutes. The gross load including 
cradle amounts to 24 tons. This diagram shows the 
current taken in hoisting and tipping, also the energy 
returned to the line by the descending load and from 
which the calculated energy taken is found to be 147 
e.h.p and the energy returned is 83 e.h.p. 

The power generated by the descending load cannot 
all be taken as useful, as the loss in efficiency of the motors 
and motor generator requires to be made up before any 
current can be returned to the corporation mains. From 
meter reading over a number of years in actual working, 
the energy credited by the electricity department 
amounts to 8 per cent. of the total current taken. 

Table 1 gives the efficiency of one of the electric 
coaling cranes taken under test conditions. 


TaBLE 1,—LZffciency Tests. 





























Power. Horse-Power. . 
Weight | Height) Time ae 
n n n = 
Tons. | Feet. | Secs. | Volts. |Amps. |Loads. _ E.H.P. 
per cent. 
32-0 50 40 490 | 365 | 162-9/239.74| 67-5 
24-0 50 37 495 | 280 | 132-0/185-8 | 71-0 
17°15 50 85 500 | 220 | 99-8/147-4 | 67-7 














Table 2 gives several examples of the performance of 
this crane in loading coal into bunkers, the average lift 
being about 30 ft. 











TABLE 2. 
| Cargo, Tons per 

Steamer. Tons. Hours. Hour. 
Poplar Branch .-| 1,489 6 248 
City of Poona R ..| 6,290 31t 169 
pong F -»| 7,040 454 155 
Middlesex .. do --| -8,510 214 165 
Clan McGilvray oli» Seno 11 188 
Shahristan .. a --1 1,544 a 177 
Jason .. 95 --] 2,050 11} 181 
City of London --| 2,078 17 175 





Table 3 gives details of the working costs of shipping 
464,255 tons of coal, almost exclusively into ships’ 
bunkers, taken over the year 1922. 


TABLE 3. 


d. 

Wages of men on crane 0-23 

Wages of cradle men ... ia a 0-52 
Electrical energy (88,985 units at 1+ 13d. 

per unit) sw se pul wee 0-22 
Maintenance, inclusive of wire ropes 

and stores je wee eR 0-26 

Pence per ton... 1-23 


Tons 464,255 _ 5-21 tons per unit, or 0-19 
Units 88,985 unit per ton. 


Interest, depreciation and general management 
charges are not included. 


Exsctrric CAPsTans. 


Experience gained over the past eighteen years has 
shown the Clyde free head capstan, 107 of which have 
now been installed at Glasgow Harbour, to be most 
efficient in service and very moderate in maintenance 
and repairs, especially as regards renewal of ropes. 
Fig. 3 illustrates an 18 b.h.p. capstan of this type em- 
ployed in hauling loaded wagons on to a coaling cradle, 
which during the past six years has handled 2,500,000 
tons of coal, only slight adjustments being required 
during that period. 

A comparative cost of ropes, taken over a period, for 
one free and one fixed head capstan is as follows :— 


TABLE 4. 











Length No..af oun 
. d 4 ‘ost 0! 
ptt kg Particulars of Ropes. of — Ropes 
Rope annum.) __ Per 
annum. 
Ft. £s ad 
Free head Plough steel wire, 2 in. 150 7 28 0 0 
circumference, 6 
strands, 19 wires, 
breaking. stress 13 
tons 
Fixed head | Manilla, 2} in. in cir- 120 60 48 0 0 
cumference 


- | to them. 


The electrical equipment of quay capstans requires 
special consideration, the motors found most saisfactory 
being of the drip proof type, with ventilating ducts on 
end shields, and of robust construction throughout. 
For the purpose of limiting the load which can be hauled 
by the capstans, fuses have been found to be unsuitable 
and self-setting single-pole circuit breakers have been 
fitted. These are interlocked with the controllers and 
tripped by overloads, the circuits are remade when the 
controller handles are returned to the “ off’ position. 

The ventilation of electric capstans is most important, 
and this cannot be carried out satisfactorily with capstans 
placed in a 6 ft. way, but when installed alongside a 
wall, ventilating pipes with hoods have been fitied and 
found most beneficial in keeping the equipment free 
from moisture. A sufficient depth of pit should also 
be allowed below the mechanism for ventilation and 
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ROYAL METEOROLOGICAL SOCIETY. 


Tue last monthly meeting of this society for the present 
session was held on Wednesday, the 20th inst., at 
49, Cromwell-road, South Kensington, Dr. C. Chree, 
F.R.S., President, in the chair. 

Messrs. J. E. Clark and I. D. Margary presented the 
thirty-second report (new series) on “‘ The Phenological 
Observations for 1922.” In contrast to the heat drought 
and sunshine of 1921 this had to discuss the effects of 
an exceptionally cool and sunless summer after mid-June, 
with much wet in July and August. Before this a fairly 
mild winter was followed by another cold early spring 
making fruit blossom late and so giving good expectation 











of excellent crops. Heat and sunshine of exceptional 
intensity signalised the latter part of May and early 
* June, resulting in a rapidity 

of flower and insect develop- 
ment rarely experienced in 
our island. With accom. 
anying draught, especially 
in the south, this injured the 
hay crop, spring oats and 
early potatoes, and, to less 
extent, other spring sown 
farm and garden crops. The 
ripening was very late, es- 
cially in the north and 
ighlands, much hay being 
ruined or not cut till late 
September. In north Scot- 
land the oat harvest only 
ended with November, much 
being cut green. Fortu- 
nately October was very 
and November fairly so. 
This enabled southern far- 
mers to get well ahead with 
ploughing and sowing. The 
isophene flower chart, with 
its lines of equal flowering 
dates, can now be compared 
with the lines giving the 
thirty years’ average. The 
divergence on the average is 
not very large, so great was 
the acceleration due to May 
and June. The migrant 
records indicate a similar 
sudden speeding up of their 
movements. As it is diffi- 
cult with field crops to find 


Feet. stages at this period of 





access. The cost of maintaining capstans with equip- 
ment fitted in confined cast-iron boxes has been found 
to be greatly in excess of those with a deep pit. 

An improved type of electrical control, supplied by 
the Igranic Electric Company, for large capstans has 
recently been installed at Glasgow Harbour. The 
capstan is capable of hauling a load of 15 tons at 20 ft. 
per minute, the motor being shunt wound of 35 b.h.p. 
The capstan is engaged on the work of warping large 
vessels while fitting out at a crane, and is operated by 
casual labour. The control gear is fitted in a pillar box 
above ground; the pillar also acts as a ventilator for 
the capstan pit. Three speeds are provided, “slow,” 
*‘normal,” and ‘‘fast’’ without interchange of any 
gear, the various speeds being obtained by the move- 
ment of a small handle on a pillar, which operates the 
master switch controlling a series of contactor switches 
with jamming relays. 

With the handle set at “‘ slow,’ the capstan head will 
continue to run slow with loads up to full. When the 
load increases to a value above this, but not sufficient 
to trip the main overload set at 50 per cent. above full 
load, the jamming relay operates, the speed of the motor 
decreases and the head continues to revolve until the 
motor is almost stalled. In the event of the load 
decreasing, the speed of head automatically increases 
to “slow” speed. When the handle is set at “‘ normal ”’ 
or “fast” positions the motor runs at correspondingly 
higher speeds, and in the event of the load’ increasing 
the speed of head is reduced in proportion. The equip- 
ment has proved to be highly satisfactory in actual 
service, the features when operating with varying loads 
being almost similar to that of a capstan operated by 
hydraulic power. 

(T'o be continued.) 





British Firms Iv FRANCE AND War DamacGE Com- 
PENSATION.—A pamphlet has been issued by the British 
Chamber of Commerce, Paris, reproducing two reports 
by Mr. H. Alfred Bell, corresponding member in Lille, 
on the situation of British subjects claiming compensation 
for the damage sustained by them at the hands of the 
Germans during the war. There are 71 private and 28 
industrial claims, the total amounting to 168,825,195 
francs. The pamphlet states that four years have gone 
by since the armistice and not a single penny has yet 
been paid to British claimants. Most British subjects 


growth capable of giving 
precise records, both these 
tables are of special value for doing this indirectly. 
As a consequence of the previous very favourable 
summer and still more favourable October for wood 
ripening, there was a most remarkable display of 
blossom and fair fruit crops despite the untoward 
summer. Never perhaps had such a display been seen 
of hawthorn bloom, even on close-trimmed hedge-rows. 
Hips, haws, hazel, holly and privet berries abounded, 
even on very young bushes. Many trees bore fruit 
for the first time, some of species rarely seen here. 

In a paper on ‘“‘ Meteorological Notes from the Mt. 
Everest Expedition of 1922,” Dr. T. G. Longstaff explained 
that the difficulties encountered on the expedition were 
so great that the energies of the entire party were com- 
pletely occupied in climbing the mountain and conse- 

uently few meteorological observations could be made. 

owever, a systematic record of temperature was kept 
on the outward March, at the base camp at 16,500 ft. 
and at the various climbing camps. The night tempera- 
tures were taken with minimum thermometers exposed 
to the sky on wooden boxes about 1 ft. above the ground. 
The day Senpionieen were taken with sling thermo- 
meters. The lowest night temperature experienced on 
the outward march, April 12 to May 1, was 8 deg. F., 
on April 13 and 19, at a height of 14,000 ft. The mean 
reading was 15 deg. F. The lowest night temperature 
recorded during the expedition was — 12 deg. F. on 
May 27, at Camp III, at a height of 21,000 ft. The 
expedition came to an end in June owing to the approach 
of the monsoon. Dr. Longstaff points out that his notes 
refer only to April, May and part of June, and on the 
northern side of the main Himalayan axis of elevation. 
Totally different conditions prevail on the southern side 
and the change from one to the other is extraordinarily 
abrupt. On the north side of Mt. Everest the snow 











trading in France have been paying taxes both in Great 
Britain and France, and they are helped by neither 
country. They hope that justice will now be meted out 
It should not be forgotten, the pamphlet adds, 
that British subjects residing in France are mostly there 
to promote British trade and to import British goods 
into France. They are a necessity to British commerce 


and they look to the British Government to at last 
recognise that compensation is due to these British 


level is put at 20,000 ft., and glaciers descend to 16,500 ft. 
Owing to extreme dryness, evaporation is incredibly 
rapid. Above 25,000 ft.. snow does not melt, but 
literally evaporates into the thin air. The party camped 
in a blizzard at 15,000 ft. on April 8, but next morning 
the snow soon disappeared. They awoke at the base 
camp, 16,500 ft. on June 4 to find a covering of 
4 in. of snow; by 10 o’clock the ground was dusty. 
Probably the constant high winds greatly assist this 
phase. 

An open-scale barograph recently brought out by 
eae Short and Mason was exhibited by Mr. Rowland 
Arnison. 








Textite TecHNicaL ScHoot in Carwa.—Some time 
ago the proposal was made by the Textile Machinery 
Makers’ Association that part of the Boxer Indemnity 
should be devoted to the foundation of a textile technical 
school in China. The suggestion has been well received, 
we understand, in China, and a recent meeting of mill- 
owners, representing 1,500,000 spindles and 8,500 looms, 
gave approval to the scheme. We are informed that 





subjects for the damage sustained whilst endeavouring 














to increase British trade abroad. 





support is expected to take a more definite form when 
the present depression has given place to better things. 
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AERONAUTICS. 

191 Kilburn. Aeroplanes. 3 Figs.) 


542. V. Sevian, 
November 15, 1921 — improvements have for their object 
the provision "of means when a ni ive occurs, can be 
brought into action to cna the aeroplane to resume its normal 
flying position. a for the purpose mentioned com- 
prises a pair of auxiliary planes 1, 2, disposed parallel to one 
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another, the one, 1, above and the other, 2, below and transversely 

to the}longitudinal axis of the aeroplane, mounted on pivots 

along their rear and forward —_ respectively. — A er are 

connected together by rods 5, 6, 7, the r ing pivoted 

et the point 8. The rods and planes are operated A a handle 10. 
(Accepted January 24, 1923.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


“ 191,439. W. F. Grafton, Ibroxholm, Glasgow. Car- 
burettors. (6 Figs.) October 7, 1921. wat to be carburetted is 
admitted past a rectangular choke A2 withdrawal of a 
member g as shown in Fig. 1. Fuel is aa itted to a nozzle P, 
past a needle valve S, which is raised 

action on a piston ¢ through a e Q. 

needle valve S is limited by a lever having an adjustable 
plate O which makes contact with a projection gl on the member g. 
The suction also acts through a hole Q2 on a piston U which, 


ha, 
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moving against a aang 8 w, rotates a moseinis on which the lever H 
is pen tr soo by Ay means the fuel supply is 
reduced pone Memes mage: when the s of the engine increases. 
The fuel supply may also be controlled by a hand-actuated cock 
intuber. A recess is made in the end of the member g to accom- 
modate the end of the nozzle P, and wi is prevented by 
nm which is drawn forward 


viding the recess with a loose 
a pistons U and ¢ are 


y the suction to close its me 
preferably made of graphite. 


191,533. North a ee tg eng 
Limited, Whiteinch, Glasgow, pm Ie 5 
Drumchapel. Connecting — — Fen) “Sfovember 10 ps 
1921.—The invention relates to connecting rods for 


reciprocating engines. A forked co hE rod made according 
to the invention comprises essentially two side rods E made 


Fig./. Fig. 









E E 





separate from the forked end piece A. The adjacent ends of 
the side rods and the forked piece are flanged at F, G rome per 
and are rigidly attached to one another by means of bolts and nuts. 
The accurate — of the bolt holes is ensured on smant 3 > 
oe on the flange F engaging a socket L formed in the flange G. 

) 


ayaa rent W. Guthrie, es and Wallace A 


tel “Mem Engines. (2 Figs.) Movenbes ‘3 1921 .—In an tome 

pete Fem me Shee f the bu t is pA. single 
tr) urnt gases is co 

sleeve valve and in which a peo a. su 

in the crank-case and in a bearing pete gemetna cover, 

drives the sleeve valve with a combined sekaenaiey oo 





PEELE 








through the crank case cover and provided with a dri 
pulley 57. The half-speed shaft may be provided with as 
member 61,which engages with a Cesaing formed in the sleeve 
valve 50 for the purpose of operating the latter. A ee 
= —_ also be secured at the inner end of the half-speed 

i arranged to drive a helical gear 65 fixed to a transverse shaft 
66. which drives a magneto and a governor, (Sealed.) 


F¥192,196. W. T. Bell, Lincoln, and A. S. Castle, — 
Internal-Combustion Engines. 2 .) | November 7, 
1921.—The invention relates to a hydrocarbon burner which 

r ogra useful for burning refined or crude oil and for leh. Is 
the hot caps of semi-Diesel oil engines at starting, but is — 
useful for burning or oil for heating an —r ube 

part of a combustion chamber of other oil engines. Proven Hoe 

to the invention, the air nipple 6 is central with the tube & and the 














air jet is struck by oil iss 
angle to the air jet. The oil is thoroughly atomised and 


the holes 11, 13, which assists in further atom the oil and 
forming a perfect mixture which is further divided up by the 
webs 12 in the nozzle 11a, so that the mixture when it reaches 
the end of the nozzle 11a is 7 ~~ —— to be lighted and 
an efficient fame produced. 


HYDRAULIC MACHINERY 


191,444. A. B. Osborne, ee and Sodazone 
Limited, Birmingham. Valves or . (2 Figs.) Octo- 


ha procating outlet valve member of conical form 
which is ofeet to oe contact with a conical formed ina 
detachable nozzle, the valve member 4 ay? of a 
cone of rubber or cae compressible material which is adapted 





to make contact with the seating 2 on the discharge nozzle 3 to close 
the valve. Further, the valve spindle 5 extends into a —— 


cap portion 7 0: on the casing 8, where it is by 
pa Rae DotA me through and on the cap 7 and 
Te ea sinc ta en te handle, a fixed 
toi 1 bag avo peeved on the xp 7 ( ) 
192,491. C. Hyland, Hunslet Indi 
ecording Fluid . (5 fie) Movember 8, 1921.— 
Spec a ~ oe Ay 1 “rg hy ,,and com- 
D » TeCo! evel 0! “s 
piiees o Sst, 3 and 8 closed ed ta wae babe 
4 mercury 
thereof; and adapted to und mo wen 








the 
(A February 14, 1923.) 


ada 
in which it projects over the w 
lateral 


the 
pressure of the atomised liquid sucks in atmospheric air through | lo 





sl 
§ 
g 
B | 
| 
E 
Q 
: 
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body 4 about its axis varies the resltance of the ctroult. by 


length of the wire 12 immersed in the mercury. 


LIFTING AND HAULING APPLIANCES. 
192. . Cowans, Sheldon and Co., pam 


and J. B. Pearson, 

December 5, 1921. —The invention relates to cane 

vehicles “te invention reais 0 eloped rad 
slewing movement. According to 
is connected by a pivot to the ee ee above one or more 
motion, the half-speed shaft 54 is, in accordance with the invention pe pes cieprenge dy either the reer or front, pair, or both wi 


invention, an arm or shoe f 


normally raised clear of the wheel, bat 
position 


being no 
pted to be Cond about its pivot g to its working 
heel so as to bear thereon upon 


tilting movement of the vehicle taking place. Means are 


























from the nipple 7, which is at an | CO 





MACHINE AND OTHER TOOLS, SHAFTING, &c. 
191,959. Sir Pg Herbert, Dunley pponeay's near Whit- 
Co Chucks. 


church, and A. H. Lloyd, Earlsdon, 
(4 Figs. January 18, 1922.—The invention to drill 
chucks for parallel-sha 3, al deilla of the kind im which there is @ 
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y 
prises an dri A», @ tool- | consists of a double quadrant 16 provided with holes or recesses in coupeaesed 
carrying body A loosely mounted therecn, provided with a| which pins or projections on spring-pressed levers 14 connected unicates also pipe 30 contro! a 
divided nut C which engages with the threaded shank A5, and a wi pe by 
sleeve E loosely mounted upon the body and axially movable to T ee from the ver 10, 
disengage the nut and free the drive. This sleeve E normally J unicate with a 
rotates with the chuck body, but it can be held stationary during _fs : the th chloroform or ether. The union 
rotation of the chuck, and enables the operator, by applying to SS 8 ith conical ends and with its nuts 17, 18, is re- 
it an axial thrust, to set up such a frictional grip upon the divided . . ia: versible. The tube 2 is formed with inlet ports 66 controlled 
nut C that the chuck can be screwed up until the jaws B2 ™~ ee by a spring-pressed hollow valve 65 containing a reversible 
effectively engage the tool inserted therein. (Sedled.) “ee “ty ¢ block 8 a oe = a of the = 100. a valve is 
g } SS 1 automatically closed 0! e e receiver 10 through 
* 191,789. J. Hanlon, Wallasey, and A. Smith, Birkenhead. . ~ \ We a lazy ton we Anon phy Bo end tharod 7 secured to a dia 19 
— —_ Cutting qopord a, ye Ms coy ch oe S . . ¥ covering the receiver, and at the cher ond connected y @ pivot 
—The invention relates : ; : DA m the tube 2. sure at which 
metal, such as ship and boiler plates. According to the invention, 2. : to a nus screw 6 screwed on the te 
which is d to cut comparatively heavy gauge plates, the 
shaft, which carries the cutter bars D, is rotated continuously 
in the one direction by means of worm gearing E and the portion 
of the shaft between its end bearings is, in the main, of polygonal 
cross-section, having alternately disposed recesses dS and 
shouldered = the cutter bars being detachably secured 
to the facings. arrangement is such t: whilst the longi- 
tudinal edge of the cutter bar D is obliquely disposed in relation 
to a plane passing through the axis of rotation, each point in the 
tip of the cutter rotates continuously in the same direction and 
ig at an equal distance from the centre of rotation. In carrying 


mounted upon the body A. Preferably the chuck com- brought to a common controlling device 14, 16, which . 1, communicates thro a valve-controlled tube 2 andfa 
externally screw-threaded ving - meer 5, ~ 
y 





92.447) 


gum Fig. 7. 
tf 2 * to the ends of the Bowden wires are adapted to engage, so that 
it the levers 14 are securely held until released _by a touch from the 


driver. (Sealed.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
191,448. K. A. Spearing, Westminster. Water-Tube 
Boilers. (5 Figs.) October 8, 1921.—The invention relates to 
the mounting of tubes in opposed tube plates of steam boilers of 
2c) the water-tube type. The invention consists in making the 
mw //, tubes 6 and tube plates 4 with their contacting surfaces so shaped 
. Yj Vy, Ne S22 that when a tube is entered into one of the tube plates it can be 
rn UY [ra given a combined pivotal and sliding movement to position it 
Wi ff between the tube plates, and when it is assembled in both tube 
UY plates it will contact with such plates over its whole circum- 
erence at both ends to facilitate the subsequent formation of 
fluid-tight joints between the tube and the tube plates. Pre fer- 











out the invention, the scrap metal is fed along a table B, or through 
a ho so as to pass over the upper and cutting edge of a ‘ 
horizontally disposed cutter bar C detachably secured to the inner the valve is closed is determined by springs 15, 16, eummeuntinn te 
edge of the table; + ae the inner edge, the cutter shaft is | ably, the holes 5 in the tube plates 4 are of cylindrical formation, | rod and butting against a member 71 provided with a g) 
mounted with its parallel with, and preferably some- | and the tube 6 has a bulbous or spheroidal portion 7 at one end | through which it passes. The valves may be positively actuated 
what above, the plane of the upper cutting edge of the fixed | having a maximum transverse diameter substantially equal to | by Bowden wire mechanism, in which the cable 75 is secured to the 
cutter bar C; the under and cutting edges of the cutter-bars, | that of the hole 5 in which it is to be inserted so that the tube can | top of the rod 7, while the flexible tube is secured to a pillar 20, 
as they move downwards as the shaft rotates, only just graze | be entered in the hole at an angle and then given a combined | motion being communicated by a lever or a spring-controlled 
the upper and cutting edge of the fixed cutter C. The scrap] pivotal movement until its free end is in alignment with the | bolt having a pin entering one series of notches. The gas bag, 
metal is fed in any suitable manner between the fixed and rotating | corresponding hole in the opposed tube plate, when it can be | Fig. 2, is enclosed within levers 33, 34, connected to a forked 
cutter bars, and is cut up into strips the maximum length of | given an axial movement to enter its free end into the last- | member 38 operating an inlet plug valve 44 through a link 42, 
which is equal to the width of the machine, and the maximum | mentioned hole and bring the surfaces of the bulbous portion and | in opposition to the action of the levers 36, pressed by adjustable 
width of w depends upon the radial projection of the cutter- | corresponding hole into engagement, both ends being then | springs 39. The gas enters the bag through a stopped perforated 
bars D beyond the shaft on which they are mounted. (Sealed.) | expanded to ensure a fluld-tight connection in the usual manner. | silencing pipe, and passes out by a second pipe and a passage 
ee aii contrallod piston ar soliepeltae belnres many topless tho Giese 
" contro! ston or collapsible lows may replace the Tagm 
MOTOR ROAD VEHICLES. MISCELL Us and the rotary plug valve of the gas bag may be replaced, by§a 
191,530. S. S. Guy, Compton, near Wolverhampton. 189,322. R# and W. Hawthorn, Leslie and Co., Limited, | valve of another kind. ( Accepted January 10, 1923.) 
Shackle Bolts. (5 Figs.) November 7, 1921.—This invention Newcastle-on-Tyne, G. Paterson, Newcastle-on-Tyne, 
has reference to shackle bolts of the kind in which the bolt head 5 | 22d C. Thew, Newcastle-on-Tyne. Liquid Flow Indicator. 191,408. A.M. Low, Feltham. Apparatus for Estimating 
is chambered at 6 to serve as an oil reservoir from which the oil 4 Indicating Va Pressures. (1 Fig.) July 2, —, 
finds its way to the surface through ducts 7, 8 formed = tion —s greedy mere for a ee poe 
> 
in the shank of the bolt. According to the invention, the filling aides San te — ~wy- oa 
° vessel ¢ closed at one end and fi at the other with the dia- 





rifice 9 is —— by ne 4 po a | Fe Rang which -; eo 
and re place either by means of outside | (2 Figs.) October 29, 1921.—The invention relates to an indi- 

2 formed a the head or by forming the | cating device to be applied to a circulation system for liquids 
convex curvature in a direction at right angles to the | to indicate whether or not the liquid is flowing properly in the 

the ~~ The head ao bolt is closed by & circular | system. The improved device is of that type comprising a 

in position by burring over the free edge of the | converging-diverging nozzle through which the liquid flows, and 

head. (Sealed.) a pilot or by-pass connection between wide and narrow parts 





of the nozzle. The novel feature resides in the interposition in 
Toes eye Tate 20, aed The invention ee (| the eomnection of an indicator constituted by an air vessel $ into 
an improved and simplified direction indicator for motor vehicles. which the pilot stream is delivered as a jet observable through 
fecosling to the invention, the improved indicator comprises | *he wall of the vessel. (Sealed.) 

(inter alia) pivoted arms 1, 2, which at their extremities carry 190,807. F. H. Adams, Walthamstow, London. ”'Con- 
electric lamp bulbs 6 supplied with current by flexible wiring 7: | trolling Delivery or Discharge of High Pressure Air or Gas. 
The current is controlled either by an ordinary switch on the | (5 Figs.) September 29, 1921.—The delivery of high-pressure air 
dashboard of the vehicle, or in cases where the movement of the | or gas from a container or other source is controlled by apparatus 
arm automatically switches on current, a “ master” switch may | of the kind having a load-controlled valve which cuts the supply | phragm }, and ha’ one d of relatively small diameter 
be provided. On one side of the pivot of each arm is attached | off when the pressure of the discharged gas rises unduly, the gas | compared with the er, mobile or movable conductor g is 
8 Bowden wire 13 for positively returning the arm into the in- | passing through this valve passing to the outlet through an inter- | arranged within the vessel ¢ ~~ complete the circuits 
operative position, and on the other side of the pivot is located | mediate chamber having outlets controlled by a | of one or more of a series of rs and/or recorders A, 
s tension spring 12 which tends always automatically to force | second valve operated by the mechanism which operates the | whereby an indication of the movements, or of the 

the arms into the operative position. ¢ Bowden wire for each | first valve. In the apparatus shown, an intermediate receiver 10, | deflection, of the diaphragm may be obtained. (Sealed.) 








THE END OF THE ONE HUNDRED AND FIFTEENTH VOLUME. 
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THE » MMISSION EBS FOR THE PORT 
CALCUTTA, 
pp! licagienis are Invited for 
a Bue ay “pentg | beamade) ieee 
BE iR a 8 r mensem risin 

ie increments oF Rs. 50 ob npr an to Rs. # og 
per mensem, The candidate must sess good 
Fe ica! jualifications and a concise statement of 
these must be made in the application. Experience 


jn the in:‘allation and maintenance of high tension 
and low tension switchgear, transformers, m 
nd cables and overhead povmer se lines 


underg' 
jgessential. 

Applicat ons, — ‘cabes of testimonials, should 
be sent to Mr. J. M.Inst.C.H., Clutha 
House, |v, Princes Street, Westininmter, not later 
than 10th » July, 1923. A 932 

WHsT 


IP. 
Romford Road, d, Stratford, E. 15, 


A plications are Invited for 

the post of FULL-TIME ASSISTANT 
TBACIiER in the DEPARTMENT of ENGINEER- 
ING, from candidates with Riders»: Degree and 
Works experience. Salary in accordance with the 
Technical Burnham Scale for the London 
less 5 per cent., and subject to deduction for 
superannuation. 
rms of Application may be obtained from the 
PRINCIPAL, and should be returned not later than 
the 5th July, 1923. 

GEO. H. HILLEAR 


Town Sierk. A816 


Water Turbine Estimates : 


WANTED immediately HYDRAULIC 
ENGINEER experienced on this work.—Address, 
stating experience and salary required, A 920, 
Offices of ENGINEERING. 


ssistant Engineer 
REQUIRED by theGOVERNMENT 

of the GOLD COAST (Takoradi Harbour 

Works) for one tour of 12 to 18 months’ service, with 
possible extension. Salary £720a year. Free quar- 
ters and passages. Liberal leave in England on full 
salary. Candidates, age 30 to 40, should be capable 
Civil Engineers‘ with Mecharical and Electrical 
knowle dge e and should have had experience in Rail- 
way aud Harbour Works Construction, together with 
thorough Te*hnicaland Drawing Office training and 
experience in the design, construction, main- 
tenance and layout of heavy engineering works, 
together with plant for same. Graduate preferred. 
pply by letter, stati age, whether married or 
sin “4 qualifications an rience to Messrs, 
STEWART & McDONN BLL, 6-7, Cowley ary 
london, 8.W. 1. A 907 


fingineer- Draughtsman, not 
over 40 years of age, for Dock Design. Must 
have had experience on k or Harbour work,and 
should be able to set ont and measure up, —Address, 
stating age and salary required, A 956, Offices of 
ENGINEERING. 














enced Structural Steel DRAUGH' 

Siasy about 200 Uniti States Dollars month, 

eepeiens capabilities.—Reply, by letter, ving 

fa rticulars of experience, etc., to DAVIS anp 

LLOYD, 26, Victoria Street, Westminster, jg 3 

Wanted for London Ofice, a 

Fully qualified DRAUGHTSMAN, with 

ome mechanical -and structural experience in 
eel Works Plant design. 


Knowledge of application of electrical equipment 
a recommendation.—Replies uested from first- 








class reliable men only, and should mae be! ch agin 
age and salary expected to STR , c/o 
TayLeEn’s, 30, Fleet Street, London, Hy on A 948 





J)2ughtsman Wanted for 


Manchester District, experienced in the 
design of important Civil Engineering Works. 
Salary £300 to £375, according to Sy State 
eve full particulars.—Address, A 927, Offices of 
NGINEERING, 


raughtsman Wanted for 

Kast t; must be first-class man, experi- 
enced in design ‘of Commercial Petrol Vehicles. 
State age, experience and salary required.—Address, 
A917, Offices of ENGINEERING. 


Designer and Draughtsman 
REQUIRED with first-class experience in 
reinforced concrete. State full particulars.— 
Address, A 954, Offices of ENGINEERING, 


Wanted, Senior Draughtsman 
with first-class experience in the di aed 

Aero Engines and high-class Motor Cars.—A: 

giving full iculars of experience and amy 

required, A 952, Offices of HNGINEERING. 


[ug ghtsmen Wanted. 


Required for Steel Caissons, Dock Gates and 
Heavy Opening Bridges. Rips men who have 




















THIRD EDITION: 


Gives the positions and engineerin 


begs valuabie information. 
“Shows clear evidence that the work is being su 
ngineera the world over. 
: “Is one of the most useful reference books of the day.” 


The Compendium Publishing Co., 93 & 94, Chancery Lane, London, W.C. 2. 


Press OPINIONS.— The eye oven sa 
ever-increasing number of British 
to do with Engineering.” Lloyd's L: 


OVER 1200 PAGES. 


WHO'S WHO IN ENGINEERING. 


PRICE 28/- net. 


records of over 8000 


supported by an 
Is of direct commercial value to all vs 

















JUST PUBLISHED. 





VOLUME 


Narrow Crown 8vo. (Pocket Size). 


Published 





Che Broavway Engineering Waudbooks. 
DETAILS OF 


TYPICAL MECHANISMS 


By C. M. LINLEY. 


104 + viii Pages. 
hao 6s. net (Post free 6s. 5d., Home and Abroad.) 


SCOTT, GREENWOOD & SON, ® 


XXXIII. 


85 ILLUSTRATIONS, 
(Cash with order.) 


Broadway, Ludgate, 
London, E.C. 4. 





rp*he Proprietors of British 
Letters Patent No. 146240, for ‘* Improve- 
to Belts,” are PREPARED to 
nufacturers to work there- 


ments in or relati 
LICENSE British 
under,—Address 
SOCIBTR GETTING-JONAS-TITAN, 
2, Rue Coguenard, St. Denis sur Seine, France, A930 


anted, in First-Class 
Con ition, HORIZONTAL BORING, 
DRILLING, SHILLING. & TAPPING MACHINE, 
Moving Column Type. Spindle 34 in. Diameter,— 
CHRANE, 93, Waterloo St., Glasgow. A 959 
A Small 
BUCKET DREDGER. 
Maximum length, 70 ft. 0in. 
” overall — 14 ft. 0in, 
draft, 4 ft. Oin. 
Dredging depth, from 4 ft. 0in. to 1a ft. Oin, 
Capable of cutting own flotation and to pass under 
a headway of 9 ft, 0in. from water line, 
Output approximately 50 c. yds, per hour. 
To operate in the South of Bnglana. 
on su — vessel would be hired for approximately 
mo 
Address, stating terms, A 963, Offices of Ene@i- 
NEERING. 


anted, Good Second-hand 


BENDING ROLL, 7 ft. 6 in. between 
Standards to Bendplates § in. thick. State price.— 
Address, A 724, Offices of ENGINEERING. 








anted to Hire. 














Wanted, for Large Firm of 


Crane Makers, REPRESENTATIVE to 
take charge of London’ Office, One having good 
connection and capable of interviewing and 
discussing projects, and who can influence new 
business. State age, salary, and experience.— 
BOX No. .4l, Macrar’s Sesatsinr Agency. 
98, Hope Street, “= 


onsulting gineer within 

30 miles of g is AS a VACANOY fora 
PUPIL. Premium £50.—Address, A 938,- Offices of 
ENGINEERING. 


Airticled , Pupil.—Civil _ En- 

ineer mas Bh be in his office and 
on werks for REMIUM PUP Excellent 
facilities for training in Waterworks, Roadmaking, 
Bridges and Buildings.~-Address, A 862, Offices of 
ENGINEERING. 


SITUATIONS WANTED. 











Representation in Brazil.— 
. Advertiser (38, single, A.M.I.E.E., 
A.M.1.Mech.E., Mem.A. 4? B.E.; fluent French, 


German and Portuguese, resident in Brazil since 
1911, and shortly returning to Rio de Janeiro where 


s@, jhe has Dee os xy ood connections) is WILLING 
W anted, for Cuba, Experi-| {> xor H REPRESENTATIVE of leading 
MEN. | firms of poe 8 engineers, contractors, manu- 


facturers, trade financiers and others—or of two or 
three in different categories té divide expenses, as 
may be arranged—in order to initiate, follow up, 
stuert on, arrange local political and fi i 
repees for, or otherwise act as confidential agent in 
big’ schemes, such as Hydro-Electric Developments, 
Mlcctrification of Steam Railways, Ir gation, 
Reclamation and Dred jing Contracts, Erection of 
Bridges and large Build , ete., Supply of ss 
Machinery, Oil Well Dril ing and ape = Sy ant, 
Warshi Armaments, Munitions, 1 and 
River essels, Motor Boats, Railway Rolling Stock, 
etc., etc., in short, all jobs in which careful prepara- 
tion and. close personal attention on the part of a 
permanent local representative are indispensable. 

Advertiser, who is accustomed to dealing with 
Government officials, local financiers and others of 
importance, has knowledge of sundry schemes 
shortly coming up for serious consideration. 

Salary is expected to be commensurate with 
dignified representation of principals and status in 
Brazilian society. 

References and further particulars on application. 
—Address, A 941, Offices of ENGINEERING, 


echanical Engineer, 

F iw f varied seperiones, Steam and Machine 

Tools, ctical and Design, DESIRES to negotiate 

for PROGRESSIVE POST OF RESPONSIBILITY 

Wonks” as WORKS MANAGER or ASSISTANT 

RKS . MANAGER. ey, conversant 

th modern methods of production and organiza- 

} ne 34 years of age, At present occupying 

important technical position with large firm of 

engineers of first-class repute. London district or 

South of England preferred. — Address, A 918, 
Offices of ENGINEERING. 


\ K 7 orks and Plant Maintenance 


Engineer, A.M.I.Mech.E., 23 Deri practical, 
Technical and D.O. Experience. echanical and 
Electrical Engineering, also sound ae of 
Building and Constructional Work. D Lay- 
aed of Works, Power Houses, Plant and Machinery, 

















actually been recently enga: mn the design and peeetg. Resaing and Maintenance. Minimum 
a i ae of such wor om ey 5 toll salary —Address, A 916, Offices of ENGINEERING. 
ppucations, statin, sa and fu 
iti ulars of train ning am std experience been, and when at M echanical and Electrical 
to STAFF Port or Lonpox Engineer, M.I.Mar.E., first-class B.O,7., wide 
Avni «ty, Trinity Square, B.C, 3. A 816 Saevee fo charge of lectxionl, Steam and Ges 
lants, sales and worksho ractice, ort 
D» raughtsman, thoroughly | Ssengaged SEEKS similar SITUATION of TRUST, 
experienced in the design of cb Con- | or assistant works manager in Engineering concern. 
ae B Beildings, Coal poe oy Gee Wlagir by an | Age 35.—Address, A 934, Offices of ENGINEERING, 
nginecrin, rm in Sou’ or e. tate age, 
talary and 5 Firm fa | ~ Address, A 818, Offices of D2ughisman, Experienced 
ENGIN cRING. ” (3?) works lay-out, building aml pevciekonal 
C oustructional Steel|< elevators and conveying P Paar a sae 
SRAUGHTSMAN.— Wanted in London, Offices of ENGINEERING. 











raughtsman for design and detail of constructional 
steelwork under the London Building Acts and the 
L.0.0. ‘ieneral Powers) Act 1909, for steel-framed 
bulldi.-. London experience preferred.—Address, 
statin» + reand salary, A 891, Offices of ENGINEERING. 
anted, a Man to take 
harge of an up-to-date Steel Sleeper Plant, 
mt © able to make his own teusplatessnd toca | 
So cress, statin e, experience wages, 
required, A 916, Offices of ExGIs FERING. 
rsughtsman Required — for 
“ gineers, Office, skilled in 
Pating. “F-out draw of conveying plant Tor oval, 
Sxperies; ss ‘eat onl State setae gp ae 
salary ikiree, 2 
Bye <; oe 








A dvertiser (31), Scotsman, 

ern pron Seeks responsible Commercial 
Engineering Appointment. Experience shops, sound 
knowledge © olministeation. oie organising 
ability —G.S., 4, Bonsor Road, Tw: nen Be 





WORK WANTED. 


_ Kirkald aldy, Limited. 
BURNT MILE BSSEX. 


poatean anata faves © tani 


description, Steel and 


Over 0 yours expert 


1418 


We sre 


pene 


cen Work. 
of | Copper. sheet Metal Work, 


ence is at 








I ese Heating, Power. 
Estimates, qe reports, supervision, in- 

tion and tests by Electrical Engineer, M.I.E.H. 
( rench and German Languages).—Address, A 676, 
Offices of ENGINEERING. 





Wiauted, Single or Double- 


ended PLATE or Sortie MACHINE 
for large scrap yard, Shearing steel plates up to 
1 incl thick. lade not less than 18 inches,— 
PICKETT AL CORPORATION, 22, totes 
Anne’s Gate, Westminster, S.W.1. A 90% 





MACHINE CUT 


(feats 


Spur and Spiral. 
Worms and Worm Wheels. 





STORR & EVANS, 
Grove Road, Hunslet, Leeds. 


ries Solicited for all 


nom 
E SES OF TURNING, BORING, SCREW- 
ING, aT ame MILLING, GEAR CUTTING, 
HARD NG and GRI NDING ; also SLOTTING 
and BROACHING. 
Hither Individual Machine Work or Complete 
Assemblies. 
a Work, Quick Delivery, and keen com- 


oar pee 
LWICK MOTORS & GENERAL EN- 
GINEERING CO., Ltd., NOTTINGHAM, A 840 














WANTED, &c. 


Flash Boilers.--Manufacturers 


or Patentees of Flash Boilers capable of 
p sons: eee steam for 20 to 30 Horse Power 





asked to COMMUNICATE with 
AD ERTISERS, } giving full particulars.—Address, 
A 937, Offices of B: an PS 


(janadian E n gineering 
COMP. 

DESIRES A WORKING ARRANGEMENT 
with some well established 
ENGLISH FIRM 
to manufacture their products in Canada. 
Plant recenti Fn PO includes up-to-date 
Foundry, Machine Shop and Boiler Shop. 
Address, A 82, Offices of ENGINEERING. 


Wanted, Agent for Sheffield 


and District to represent one of the largest 
Firms of Superheater Manufacturers. Only men 
with sound practical knowledge and thorou ms 
experience, also connection with Steam Users 
the district, will be considered.—Address, A 928, 
Offices of ENGINEERING. 








Becket - Hopper - Dredger.— 


WANTED, for the Continent, loading about 

400 to 600 tons. — Pull particulars, includin 

makers and age, write BUCKET-HOPP 

DREDGER, fe GENCY MITCHELL, 1, Snow Mi, 
London, B,C, 1 


pie, 








PARTNERSHIPS. 


[xsineering Partnerships 


AND 
BUSINESSES. 


Wheatley KX Price &Co. 


46, Watling Street, 
LONDON, 8.0. 4. 


HstasiisHep SEVENTY YEARS. 





1114 








AUCTION SALES. 


Wheatley Kirk, Price & Co. 


(Established 1850), 
Valuers 


AND AUOTIONEERS OF 11l4 

ENGINEERING WORKS PLANT AND STOCK. 
46, WATLING STREET, LONDON, 8.0.4. 

16, ALBERT SQ. 26, COLLINGWOOD ST. 
MANCHESTER. NEWCASTLE-ON-TYNE. 

Telephones and Tolegrams at each Address. 














FOR SALE. 
Fa Sale, 20-ton Priestman 
TRAVELLING CRANE with Grab and 


Magnet.—Apply, BRADLEY & FOSTER, LTD., 


Blast Furnaces, Darlaston. 





kos Sale, 500 Tons New 
Slightly Defective STEEL F.B, Balle, 
r yard, and FISHPLATES.—THOS, 

IMITED, Sheffield. res 


60 Ibs. 





(['raveller Wanted, with 

t Poundrles, to sel 
class Moulders’ Blacking and Graphite.—Address 
A 962, Offices of ENGINEERING, 


Levella Luffing Cranes,—Fi irms 

cranes of this 

inVITED to * COMMUNICATE with 

type are INVITED © A 960, Offices of Enai- 
NEERING, 


[the Proprietors of Patent No. 


146085, for ‘‘ Improvements in and connected 
with Pulverised Fuel Furnaces,” are DHSIROUS 
of ENTERING into ARRANG INTS by way of 
licence and e on reasonable terms for 
purpose of exploiting same and ensuring its full 
ae and practical sa in this country. 


good 


a 














ress all communicati to 
HASELTINE LAKE & CO., 
Chartered Patent Agents, * sceiteaamae 47 
Buildings, Chancery Lane, W.C. 2 gA1 





[he Proprietor of British 
Patent No. 150112, dated 16th June, 1919, for 
“Im ements in and Relatin ng to Tensiometers,” 
is DESIROUS of ENTERING into ARRANGE- 
MENTS by way of a licenceor otherwise, on 
reasonable terms, for the purpose of exploiting the 
above Patent and yarn Pee practical working in 
Great Britain.—. es to be addressed to 
F. W. GOLBY, Patent Agent, Late of His Majesty's 
Patent Office, 3, John Street, Bedford ie 
London, W.C.1. A792 


n Important Swiss -Firm 
cae ote Mg! Geren 
Bngineer = eae 





ENTATIVE in the British 


Savane te 


CO. L. RATHGET 
Engineer at St. 


WARD, 
HP., B.T.H., 3-Phase, 


100 550 V., 50 c. SLIPRING MOTOR, speed 
750°; complete with pillar type oil-immersed nage. 
switch and rheostat. —Address, A 909, Offices 


ENGINEERING. 
[wo 6 ft. Asquiths Radial 


DRILLING MACHINES, Belt Driven, in first- 
class condition, can be seen at our~ Works.—For 
further particulars apply HENRY BERRY & CO., 
LTD,, Croydon Works, Hunslet, Leeds. A912 


or Sale, One Motor-driven 
Tilghman AIR et geben ity 2000 
cubic feet” of free air per minute to 75 gauge 
pressure. Motor by Lance, Dynamo & Motes Co,, 
three-phase, 2000 Mey 50 periods, 240 revs, per 
minute, with Liquid Starter and Swith Gear.— 
Adress, A 914, Offices of ENGINEERING. 


Fe Sale, by Private Treaty, 


Old - Established LEASEHOLD 
SHIPBUILDING AND REPAIRING WORKS, 
Panmure colar Dundee. Close to Dry Docks. 
Reasonable offers will be considered.—For further 


particulars, “pp Ba 
ERT C. THOMSON 
Meadow House, 64, Reform Street, Dundee. A929 


ke Proprietor of British 

Patents Nos. 107758, dated 28th June, ro for 
“Improved Process of "Hlectric Spot Weld ing,” 
109055, dated 9th May, 1916, for ** or gy none t 0 
or relating to Vehicle Wheels, ” 121955, dated 28th 
June, 1916, for “* Improvements in Metal Vehicle 
Wheels,” and 142804, dated 2nd May, aaa for 
“ Blectric Welding pene ” is DESIROUS 
of ENTERING into N BG: TIATIONS for the SALE 
of the PATENTS or for granting licences for the 
exploitation of the inventions in Great Britain on 
—— terms. 




















London, N.W.5. 
A 890 


mmunication: addressed to 
MEWBURN ELLIS & CO., of 10/12, Chancery a 
London, W.0. 2, 
For Sale, §c., continued on page 4, 
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il Engines. —Secondhand 

acim Gas and Steam. Other 

machinery. “ant 17, Queen — 
Street, H.C. 4, ing 308, 

ertical, Loco., — tecneh. 

Boers, x Field-tubes, a lity. Also 

Air Receivers and Post-water eaters.—Apply 

GrRanTHaM Borter & Crank OCo., Ltd., Grantham. 


(re Complete Dictaphone, as 
new, —— of Dictation Machine, Special 
Transcription Machine, and Shaving Machine, each 
fitted with Universal Klectric Motor, offered at less 
than } its value.—J. MASSEY, West_Burton Street, 
Regent Road, Salford. A 943 


Fu. Sale, Old - Established 
ENGINERKING BUSINESS, without Works, 
valuable connection and specialities ; 4 age paged 
for manufacturers; reasonable ; Principals only.— 
Address, A 935, Offices of ENGINEERING. 


[ro Castings for Engineers. 
Accurate, soft cutting, superior finish. Mach. 
inery requirements stuc led. Quick deliveries, 
carriage paid. Keen competitive prices. Quot- 


ations ee. 
NORTHAMPTON FOUNDRY COMPANY, Lrp., 
Balfour Road, Northampton. Ail44 


team Generating Sets, 110 
volts, 6, 12 and 26 Kw. by Allen, Browett and 
Belliss. Condition as new.—HARRY H. GARDAM 
arp CO., TAREPED, Staines. A4ii 


K ngineering Business, Marine 
and General, FOR SALE at Lowestoft, 

very old established, good returns, Partner retiring, 

£2,000.—Apply, STANLEY WALLER, Chartered 

Accountant, Surrey Street, Lowestoft. 

Telephone: 215. A 725 


lab 
Fer lor Sale, (Two) New 75 Kw. 
Browett & ae COMPOUND ENGINES, 
direct coupled to Mather & Platt 3-phase GENK- 
RATORS, 220 volts, 50 periods. ow price.— 
WILLIAMS & SONS, 37, Queen Victoria ae 
London. A 885 


or Sale, 222 Kw. Steam Set, 
Belliss Tri 4 Ex, sion Engine, direct cou lea 

to Mather & Piatt, volts GENERATOR, Low 
pers .~WILLIAMS & SONS, 37, Queen Victoria St., 
ondon. A 886 


90) HP. Horizontal Drop 
Valve Crotemsing STEAM ENGINE P 
Robey, also 230 HP. Vertical mneens Enclosed 
STKAM ENGINE by Allen. 3765 r.p.m., 140 lbs. 
ressure.—HARRY H. GARDAM & On LIMITED, 
taines. A 880 


68 B.HP. Gas Engine with 
Suction Plants (3 Sets), new 1915, with 
Dynamos, Switchboards, Balancer, Starting Com- 
ier? ag Bells, if required, —Full specification, 
ARRY H, GARDAM & CO., LIMITED, » Beast 
1 


or Sale, Two 200 Kw. 


Willans- Robirison- -Westinghouse GENERAT- 

— SETS, 2,200 Volts, 2-phase, 50 cycles, with 

riven exciters. One Set can be seen running. 

Priy BAGLAN ENGINEERING CO, (1919), 
Lrp. riton Ferry, South Wales. 


L{yaraulic Pumps for Sale, 
Cheap, Six Sets each 175 HP., electrically- 
driven, horizontal, three-throw, “Davy” manu- 
te rams 4§ in. diameter, 16 in. stroke, speed 
r.p.m., working pressure 1500 lbs, per square 
inch, re-conditioned and put in = working 
order.—DAVY BROTHERS, Pind. Sheffield. A 634 
Parents AND Desians Acris, 1907 & 1919. 
° : mlm 
Guspension Devices. — The 
Proprietors of British Patent No. 11919/1914 are 
PREPARED to SELL the PATENT or to license 
British Manufacturers to work thereunder. It 
comprises a pivotal connecting device, between the 
vehicle superstructure and bogie trucks, having a 
sliding gry ee et and springs. 
Add : B.W.& T., 
mera /i12, Hatton Garden, 
London, B.C. 1. A 933 


Mechizery, Plant, &c. 


Overhead, three-motor ELECTRIC TRAVELLING 
CRANES, suitable for 440 volts continuous current. 

Several 5-ton, varying from 23 ft. te 40 ft. span. 

Two 2-ton, span 20 ft. and 37 ft. 6 in. respectively. 

One 15-ton, span 28 ft, 2 in. 

All in good condition, can be inspected on the 
gantries in operation. 

POWERFUL PLANING MACHINE, to plane 
14 ft. by 5 ft, by 4 ft., two tool boxes on cross slide, 
by J. Buckton & Oo, ‘Ltd. 

24 ft. by 4ft. 6in. SIDE PLANING MACHINE, 
two tool boxes on arm, two tables 30 in. by 48 in. 
by 27 in., by G. Richards & Co. 

POWERFOL DOUBLE - ngage of BORING 
MAOCHINH, spindle 6 in.,;-diam., 4 -% motion, 
work table, 10 ft, 6 in, by ‘10 ft. 6 in., ¥ Hether- 
ington & Sons, 

86 in, Colburn VERTICAL penrne AND TURN- 
ING MILL, with 30 in, chuck plate 
200 tons New, slightly defective, B. s: RAILS, 
British Standard section, 85 Ibs. per yard 
Second-hand STEEL F.B. RAILS, 
150 tons, 24 lbs, yard, 
35 tons, 36 Ibs, Lad yard. 
450 tons, 60 Ibs, per yard. 

FOUR MARINE WATER-TOBB BOILERS, by 
Yarrow Ltd., each 4000 sq. ft. htg. surface, reinsure 
200 Ibs, pressure. 

TWO MARINE BOILERS, 10 ft. 4 in. by 12 ft. 
2 in, diameter, reinsure 150 lbs. pressure. 

LOOO, TYPE BOILER, barrel 7 ft. Se long by 
8 ft. diameter, reinsure 80 lbs, pressure. 
CATALOGUE of Stock MACHINERY 6000 Lots. 
Free on Application. Inspection I Invited. 


2 WwW. We? LL 


ALBION WORKS, SHEFFIELD. 1005 












































Suitable for Light Railway 


Tramwa aot Come a ower Transmissig 


66 99 A complete ERATING PLANT of 1000 &: 
atent ity is available for immediate delivery, com 
J * | pecan 500 | ables igo ge = 
° n CK. 55 | 
A most reliable and necessary safeguard against D.6, Allen's Burtise Conde ipo t, Hdwand 
explosion or damage to internally-fired Steam Boilers ac..complete. Very ry low rice-—axcst Aaa 
Also 


arising from shortness -of water. JENNINGS, West Walls, Solin HP. 
Illustrated List (S. 180) shows the position and type . ee 


of Plug required for different kinds of Boilers. BULL'S METAL & MELLOLD 60 


Heap OrFice AnD Wormks: Lriurrep 
fade pal seer r GLASGOW. 
“MELLO, 


“NATIONAL” Patent ECONOMISER CIRCULATOR, | syiis weratestroptinn Ba ie, rn 


. F . . . MELLOID, (eg. Trade Mark and Patentec.)—Cor 
For preventing internal wasting of economiser pipes denser Pubes, Fi tates and Stays, Roller Tubes, 8 
by raising the inlet temperatures of the feed water. Wutve weTAL on Bebucey Fineie ne dhe 


Ask for Illustrated Pamphlet (E. 153.) 





maick MAKING MACHINED 


“NATIONAL” Patent Water Gauge [tiuminator.| Br erdert Mo 
(The Light behind the Gauge Glass). “a Charmoun, & 


Illustrated Pamphlet (S. 300). 








List of Boiler Fittings and Articles useful to Steam MA Se: pt ae ~ 
Users (S. 177). LARGE OR SMALL QUANTITIES. 
List of Tools and Instruments (S. 294). QUICK DELIVERIES 


National Publications of interest to Power Users (S. 394). SMITH PARFREY & CO., LTD., 
PIMLICO WHEEL & MOTOR WORKS, 


Descriptive Pamphiets of any ot the above sent on HAMMERSMITH; LONDON, W.6. 


application. 2 ITC HIE - ATL AS 
THE ENGINEERING CO. 


Temple, Anniesland. 


NATIONAL Boiter AND GENERAL INSURANCE CO. LTD. cigs 
(SALES DEPT.) CONVEYORS & ELEVATORS. 


See Illustrated Adverti t d . 
NATIONAL BUILDINGS, oe ee Illustrate vertisement page 7, June 15, 


St. Mary's Parsonace, MancHester. STEEL CASTINGS 


Telegrams Telephone No.: 


NATIONAL, ioe 2624 CENTRAL MANCHESTER. THE DARLINGTON F FORGE LTD, 


WITH DIRECT DEPARTMENTAL ACCESS. 











Tele.: ‘ Forex, ae pena wa. a 
(See advertisement, page 9th June 22.) 


BLowinc ENGINES, 


Richardsons, Westgarth & Co. Ld, 


HARTLEPOOL, MippLEsBRouGH & SUNDEBLAND. 
See large Advertisement, June 22, 1382] 


CASTINGS. 


@unmetal—Phosphor & Manganese Bronze, &¢, 
Engine and Boiler Mountings. 
Lighthouse and Fog Signal Engineers. 


STEVEN «STRUTHERS 
GLASGOW, SCOTLAND. 8043 
See our Illustrated Advert. on July 6 & Aug. 3. 












































CROSBY 
SPECIALITIES. 


SEE ADVERTISEMENT NEXT Ween, 


NDE oe eles °ROSBY VALVES ENGINEERING Co.,Ltd 
rox HACK SAW BLADES SERS 


Results from:one of our DOUBLE EDGE BLADES. 











The CLYDE STRUCTURAL IRON C0., Ltd, 


Clydeside Ironworks, Scotstoun, Glasgow. 
MANUFACTURERS OF 1210 


Iron & Steel Roofs, Buildings, 
Workshops, &c., &c. 
LONDON OFFICE; 48, Cornhill, E.G 
THOS. SUDRON @ Co., Lid., 
STOCKTON-ON-TEES. | 


MAKERS OF MARINE AND ‘ 
VERTICAL TYPE BOILERS. SHIPS 


Manufactured HACK SAWS dF known in the trade as the makers of MASTS, TANKS. MOORING BUOYS, 
the HIG Ebr PRODUCT ©) F HACKSAW MANUFACTURE to-day STEEL LADLES, TUBING, Etc. 
— $a 


THE ” 




















HACK SAWS LIMITED, 


Aven Works, Capel Street, Penistone Road, “FOR: 
SHEFFIELD. BOILERS AND 


Telegrams; Hacksaw, Sheffield. Telephone ; Owlerton 225. 
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1 | Wells, 


Wert Conrad 


| West Hydraulic Eng’g. Co. 93 
> 


Stewarts & Lloyds, Ltd. T & 88 


Stimur Manufacturing ee 
Stone, J. B., & Co., Ltd. . 
Stothert & Pitt. Ltd. 





Sturtevant Eng. Co., Ltd. 


90 
91 

43 
19 


| White, Rd., & Sons 


| 


' Worthington-Simpson, 


Westinghouse Brake and 
Saxby Signal Co., Ltd... 92 

Wharton, H., Led. . & 

Wheatley Kirk, Price and 


“96 & 97 
Wigglesworth, F., &Co., Ld. $7 
Wiley, James, & Bons, Ltd. 77 
Willcox, W. H.. &Oo., Ltd. 5 
Willets, Charles, Jnr., Ltd. 95 
Wilson Boilermakers, Ltd. ¥ 
Wood, Hugh, & Co, Ltd.., 56 

Woodite Company .. .. 91 

Id. 42 


Lae ong 's Forge & Eng. Co. 97 

Wright, John & Edwin,Ld. 90 
Yarrow & td. 1 
Yorkshire EngineCo., u ta. 83 


aan ee 
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“MAGIC” 


CUTTING COMPOUND 


Clean, pure, and 


safe 


to use. Will 


not gum or rust 
machines or work 
in hand. Neither 
will it separate 


or 
Economical. 


evaporate. 








anp “FISKE”? PURE PETROLEUM BASE 


Reliable and economical for every 
engineering need. These lubricants 


GREASES. 


ensure frictionless running 


plant, thereby reducing maintenance 








“LUBRIGEAR ” 


FOR ALL DESCRIPTIONS OF GEARS. 


A lubricant manu- 


factured from high- 


of your 


costs and increasing production. 
Quotations upon application. 


W. H. WILLCOX & CO., LTD., 


32-38, Southwark Street, LONDON, 5.E.1. 


est grade petroleum 
crude. 
immediate use — 
requires no mixing 
with oil or grease. 


Ready for 




















Reduction 35 to Transmitting 20 HP. 


Complete Haulage Gears with Worm and 
Spur Reductions. 
Pit Head Gear—Pulleys—Plummer 
Blocks—Friction Clutches, etc. 


Enquiries Solicited. 


CROFIS | 1D 


ENGINEERS 


BRADFORD, en: 


Telegrams “ Crofters, Bradford.” Telephone 4301—4 lines. 








Makers of 


Shafting, Bearings, 
Couplings, Fixings, 
Wrought Iron and 
Cast Iron Belt Pulleys, 
Rope Pulleys. 
Machine Cut and Cast 
Gearing. 
Variable Speed Gears, 
Iron, Steel and Brass 
Castings. 








London Office : 46, Cannon Street, E.C4. Manchester Office : 42, Deansgate. 


AR ia ilps ts oe a asa 


ocaeg 
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VIGKERS- PETTER OIL ENGINES 


INDUSTRIAL AND MARINE. 


SIZES UP TO 500 B.HAP. 


PIONEER SEMI-DIESEL : V'RERS ELa ERS 


& CRUDE OIL ENGINE. Branch Offices and Showrooms :— 


LONDON : 75b, Queen Victoria St., E.C. 4. 
BRISTOL: 140, Victoria Street. 
GLASGOW: Masonic Blds., 98, West Regent St. 





Low Fuel and Lubricating Oil Consumption. 











SF * : 
ania: Rig mcr QUICK DELIVERY. | DUBLIN: 30, Lower Sackville Street. 
Petter Engines are also manufactured from 1} B.HP. upwards for working on Paraffin, Petrol or Town Gas, 
Particulars on application to Petters Limited, Yeovil, 1324 














LEWIS’S CIRCULATING 
ENGINEERING LIBRARY. 


ANNUAL SUBSCRIPTION, Town or Country, ONE GUINEA 


includes Recent and Standard Works in all branches of 
Engineering, Mining, Metallurgy, &c. 


MONTHLY LIST of New Books and New Editions is sent 
post free regularly on application.j_ 


H. K. LEWIS & Co. Ltd., 


UNIFLOW STEAM ENGINES. Scientific & Technica! Booksellers. 
ee te ie ce gt hae oy List of General, Technical, and Applied Science, post free. 
compuesion eae cate, TE Gee Large Stock of SECOND-HAND BOOKS always available. 


engine is the best to adopt for driving Catalogues on application at 140, Gower Street. 





ENGINE attic ad nPTT, MAKERS. iaius,* Electric Generates, od Pusne, Telephone: Museum 4031. 1354 
Telephone entral ° 
London Office: 120, Mansion House Chambers, 11, Queen Victoria Street, H.O. 4. 136, Gower Street, and 24, Gower Place, London, W.C. 1. 

















| 





ee fp * COMPLETE PLANTS 
ofp on en CEMENT, LIME & BRICK 
WORKS. 


F.L. SMIDTH & CO., LTD., EncineeRs, 


20, ESSEX STREET, LONDON, W.C. 2. 





Telegrams: Telephones: 
Chalkiness, Estrand, London. Central 8716-17. 
‘i er : ee é 1349 
ayo Senext Soaks IN DENMARK yania our "MACHINERY , Works 7 COPENH iy adie YORK 
x 7 


THROUGHOUT. 





























SUPERHEATERS 


THE “JOHN THOMPSON” STANDARD SUPERHEATER 


Saves 10% to 20% of your Coal Bill 





Best Wrought Steel Throughout. Solid Drawn Mild Steel Square Headers. Tubes Expanded and Bell-Mouthed into Headers. 
The Design of Superheating Tube is on the Multiflow Principle. Special Plugs Provided to Seal Mandrel Holes. 
This design of Superheater is easily adapted to: Lancashire, Water- aoe. Lok ese Cornish, Vertical and Multitubular Boilers, and also independently-fired 
uperheaters. 
CONMNSTRVUGCTSEYP TO 1.4857. aad 





JONMN THOMPSON (WOLVERAAMPTON LTD. 
WOLVERHAMPTON. ENC. 
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DREDGING PLANT. 


TO THE LARGEST DIMENSIONS and CAPABILITIES. 
PATENT CUTTER HOPPER DREDGERS 


To discharge into their own hoppers, into barges alongside, or ashore through 
floating pipes. 


FLOATING CRANES. 
ROCK BREAKING PLANT (UNDERWATER). 


Hopper Barges, Screw Steamers, Side and Stern Paddle Wheel Steamers, 
Tug Steamers, &c. 
New Buckets, Links, Pins, Gearing, &c., supplied for existing Dredgers. 


| FLEMING & FERGUSON, LTD., 








SHIPBUILDERS AND ENGINEERS, PAISLEY, N.B. 


TELEGRAMS: “‘ PHCENIX, PAISLEY.” TELEPHONE No. : PAISLEY 2648. Od. 1263 
London Office : 91, VICTORIA ST., WESTMINSTER, S.W. I. Established 1878. 
TreLeGRaMs: ‘‘ DREDGERIA, SOWEST, LONDON.” TELEPHONE No.: VICTORIA 6894. 





GEHONRGE! EM.LIOT & CO., L:==. 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANG'S LAY WIRE ROPES, 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, &c. 


OFFICE: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LOCKED COIL ROPE oa nee 


ba HUGH SMITHS 00° 


Possil Engine Works, GLASGOW. 


Telegraphic Addrese—‘‘ POSSIL, GLASGOW.” 
ON ADMIRALTY LIST. 


MACHINE TOOLS 


For Shipbuilders 
& Boiler Makera. 


Hydraulic Boiler Riveters. 
Hydraulie Boiler Flangers. 
Patent Hydraulie Boiler Shel) 
= Plate Benders. 
"f = — , Shipyard Bending Rolls. 
4 SS <= Hydraulic Joggling Machines. 
Patent Hydraulic Keel Plate 
Flanging Machines. 
Patent Hydraulic Channel Bar 
Shearing Machines. 
Se eS eee Hydraulic Manhole Punching 
a= _ Machines, &e. 8800 
a a 
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ELECTRIC, STEAM AND HAND (PANES For EVERY SERVICE. 





























ee he ae VERHEAD TRAVELLING CRANES 
4 


for loads up to 125 tons. 
oa IGH SPEED JIB & TITAN CRANES 


for Docks, Harbours, Shipyards, etc. 


ap eernen LINES & TRANSPORTERS 


\ for Cab or Remote Control. 


\ \ \ iN AN 
NS \ s as LECTRIC WINDING ENGINES 
\ ' | BA wa for Collieries, Mines, etc. 


, ON 
. SS 45 ‘ 
\ \ SN 


SN 
A < N 
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“WARS AS RS. Ne eu ose 
as Ye a ta my . ron ce os 5 
2 ie } 7h ae i mH . 7 i a a HENGELO (HOLLAND) 





LONDON OFFICE: 


—— ome 6 THE «ETNA ENCINEERING CO., 
Effingham House, ARUNDEL ST., W.C. 2. 


Telegrams : Telephone : 
“*ETNASTOK ESTRAND.” CENTRAL 1288. 
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fogs pene eens = 
“SreeL, | Use is the best Proof 
STEEL se 1s the best Froo 
MOTORCAR E 
“aaa f JENKINS Servi 
MOTOR T is in terms of actual service 
ee MANUFACTURES PANEL | on the pipe-line that Jenkins 
PRESSINGS scunes PRESSINGS win so much appreciation. You 
can trust each type to do the 
work for which it is designed in 
the most effective manner. There 
is no uncertainty, but genuine 
uninterrupted service under the 
HYDRAULIC CHASSIS most trying conditions. You need 
PRESSINGS es | not carry a large stock of E 
replacement _ parts. They are 
obtainable at any time from our B 
comprehensive stocks in London, inva 
suet ame wee, r Make use of this information, and |f{|—— 
dD. e Ve wil yoke, . 
PRESSED BODIES gumaisstad nenaad; suitable sO save time and money. If you 
ry ane for 150 lbs. working steam qo not already possess a copy 
WELDED OR pressure. ' : fi 
VEHICLES write for our 
BRAKE DRUM. 
An example of Sankey Stampings and noo oa 
iy Pets sing. Spee. Shel org cucar saeeer 72 Page Catalogue Post FREE. 
JOSEPH SANKEY STEEL TRACE. JENKINS BROS. LTD. 
STORAGE JENKINS N IN 
STEEL & SONS LTD m2 MARK 
BAREELS HADLEY CASTLE WORKS _— CORPT. 0 
. 6, Great Queen Street, Kingsway, London, W.C. 2. 
WELLINGTON alae o eucens aS wot 1 Works :—MONTREAL, CANADA, 1192 Wi 


























| Il 
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1 JACK’S CRAN 


OVERHEAD ELECTRIC TRAVELLING CRANES. 
OVERHEAD HAND TRAVELLING CRANES. 
LOCO. STEAM CRANES. 

ELECTRIC WHARF ‘CRANES WITH LEVEL 
LUFFING GEAR. 





Gas-Heated 





























aio 

FURNACES 
on 
= is 
The united resources, patents and experience ie 
of the five premier manufacturers of gas-fired L 
furnaces, constituting Radiation Ltd., ensure a a | I 

standard of reliability and a thoroughness = 
of service unobtainable under any other : 
Boar ero shows a ‘“‘ Radiation’’ installation PATENT PLATE HAMPLING CRANES. c C 
at a well-known engineering works. Every type OPEN HEARTH CHARGING MACHINES. = O 
of large and small furnace for all heat-treatment INGOT CHARGING AND DRAWING ORANES. = | 
processes supplied. LADLE CRANES. INGOT PUSHERS. z f 
Radiation gas, oil, and solid fuel furnaces ROLLER RACKS AND TRANSFER TABLES. = ‘ 
solve the problem of economical production— * 
saving space, labour, time, and fuel. AUXILIARY MACHINERY OF ALL KINDS. : i 
= }| ALEXANDER JAGK & GO, LIMITED, | | 

turing recourses of the fellowme ! WHITEGATES ENGINEERING WORKS, 

iatior Boies = feeds : 

Nddiation lON Feseyeee MOTHERWELL. on 
* ington, < : Lendon Office: 11, Carteret Street, Queen Anne’s Gate, S.W. 1. 
Furnace Dept.: enorme ro gga sae SO Warrington ancs ~ eee’ " 

. 17, Westgate R Telegrams : “Cranes, Motherwell. mn 
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How 
handling cost ? 





ei: 
é N\A 
y Dip 
Yy, , GG, 
D \f/% 
My , 
Cheef/ Ar, 
“hd SOL... D.. 
We 
me 























aryi HAT are you paying every 
vice hour for movement—move- 
nkins ment of raw material, of goods 
Y in process of manufacture, of 
Ou age finished products from bench to 
>» the ee gr’ store, from store to truck ? 
od ij Is not the item serious enough 
s In to let our experts demonstrate 
here whether a Rownson Conveyor 
nui 1177 would effect a saving, and, if so, 
uine how much it would save and at 
the what capital cost ? 

You incur no obligation by 
reed fl] BEDFORD:-ENGINEERING en aon 
: OF - a great deal. 

are COMP ANY E ROWNSON, DREW & CLYDESDALE, Ltd., 
our BEDFORD oe ENGLAND. 225, Upper Thames St., London, E.C.4. 
*Phone: Central 1070. 
idon. _ (Branches ail over the world.) 
, and 
you LANCASHIRE 
copy 
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BOILERS Pe N SON 


STOCK & PROGRESS FOR EARLY DELIVERY. 
= BOILERMAKERS, LTD., | cam CON VEYORS 





"D. 


























































N.C, 2. 

uM LILYBANK WORKS, GLASGOW. Save Money.Time & Labour. 

— — ————— 

| Some of the — Gears [iconsut BRABYS. ror 

" In use to-day are 

eae: WROUGHT STEEL TANKS ao 
Gtroén Ears PLATE WORK ........ 

OF EVERY DESCRIPTION. 
SN A rN Ws 


RIVETED OR WELDED. 
GALVANIZED OR PAINTED. 


We have, as.is well known, special- 
ised mainly in the manufacture of 
Gearing for heavy machinery, and 
. we have all the facilities for cutting 
Double Helical Gears—Bevels as 
well as Spurs—of the largest sizes. 


Our Gears are to be found in some 
of the biggest Power Transmission 
Units in Europe, and we are pre- 
pared to quote for Gears up to 
the maximum sizes practically and 
economically possible. 





Above Illustrates part of a Battery of Oil Tanks recently supplied by us. 





ENQUIRIES SOLICITED. 


FRED“ BRABY & CO., LD. 


HAVELOCK WORKS, 


Bootle, LIVERPOOL. 


And Works at :— 1398 
LONDON, DEPTFORD, BRISTOL, GLASGOW and FALKIRK. 


Gag ! SFyyarnenvnenvevnvvavnaovuseocavonenagcenasuvasneuiusuiu 
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gore 


The Citroén Gear Catalogue, the best 
publication of its kind, will be sent on request. 


THE CITROEN GEAR CO. Ltd., 


22, Buckingham Gate, London, S.W. 1. 
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ESTABLISH YOUR 


NEW WORKS 


IN THE AREA SERVED 
BY THE 


ee 


~ LONDON 


(Nort EASTERN 
RAILWAY 


ALREADY ORGANISED TO HELP. 


Cheap Power and Fuel. Raw Materials. 


MODERN PORTS SERVING THE WORLD. 


Enquiries should be addressed to (regarding territory recently covered by) :— 
G.C., G.E., G.N.—S. A. Parnwell, Divisional General Manager, Southern Area, 
Liverpool Street, London, E.C. 2. 
N.E.—Alex. Wilson, Divisional General Manager, North Eastern Area, York. 


N.B., & G.N of S.—J. Calder, General Manager, Scottish Area, Edinburgh. 








ey 





Engineers and_ the 
‘“‘Relay’’ System. 


OSSESSING as they do the 

faculty of appreciating a good 

job when they see one, Engineers 
are unanimous in their praise for the 
“Relay” Automatic Telephone. Its 
simplicity of action, inability to fault, 
and general efficiency appeals to 
them in their search for telephone 
perfection. Maintenance has been 
reduced to a minimum, the system 
requiring neither oiling, heating, nor 
skilled attention. 


Among the Engineers who have 
installed the “ Relay” are :— 


City of London Electric Lighting Co., London, 

Clayton Son & Co., Leeds. 

Crompton & Co., Ltd., Chelmsford. 

Kincaid & Co., Ltd., Greenock. 

Marconi’s Wireless Telegrath Co., Lid., 
Radio House. 

Marconi’s Wireless Telegraph Co, Lid., 
Chelmsford. 

North-Eastern Marine Engineering Co., 
Wallsend-one Tyne. 

Platt Bros., Oldham. 

Studebaker Ltd., London. Ete. Etc. 


Write for Booklet No. 37. 
The Relay Automatic Telephone 
Co., Ltd. 1502 


Registered Trade Mark. Marconi House, Strand, London, W.C. 2. 









































TH SE ABORNE 
INTERCEPTOR 


(AUTOMATIC PUMP PRIMER) 


All centrifugal pumps are positive suction pumps 
when a SEABORNE INTERCEPTOR is fitted. 


IF you hive pumps in operation or are contemplating installing a pump, it will 
pay you to consider the claims of the Seaborne Interceptor, which dispenses with 
valves and foot valves submerged strainers, air exhausters, petcocks, etc., and fosztiv ely 
prevents suction slipping. You can materially increase the efficiency of your exis sting 
installation and economise 
in labour and repairs by 
installing a _ Seaborne 
Interceptor, which can be 
fitted to any type of 
conaeinass drum or gear 
pump without necessitating 
any alteration to existing 
plant or structural 
modifications. 


When ordering 
pumps always 
specify Seaborne 
Automatic Pump 
Primer and Water 
Strainer. 

















Write for full particulars and price list to 


THE SEABORNE INTERCEPTOR & ENGINEERING Co. Ltd., 


45, Chancery Lane, London, W.C. 2. 


Phones : Holborn 4988 and}gio. 7 elegrazs :[Seabortor-Holb. London, Code: AB? sth Edition. 


ROCK 
eT WO SPECIALTIES OF INTEREST.™ 











VALVE RESEATER 


CURES LEAKING VALVES. 
For Refacing the Seats of all 
kinds of Valve Chests, whether 
with flanged or screwed covers, 
without disturbing the Valve 
hests. 
Leaking Valves can easily be 
made tight with. this ‘machine. 
It can be used in very confined 


spaces. 


To 


Power Engineers. 


FEED WATER 
SUCTION FILTER 
SIMPLE, EFFECTIVE, | 
FILTERING MEDIUM. 
EASILY CLEANED 
AND REPLACED. 


PRICE 
EXTREMELY MODERATE.- . 
Large numbers in 
successful operation. 
Supplied with or 
without bypass. 


Write for List “M" which gives full particulars. 


‘CROCKATT & SONS.L> 
64, Darnley Street, 


12, Bath Street, 50, Whitechapel Road, 
Liverpool. London, z 


Birmingham : Messrs. The Liverpool Patents Co., Ltd., County vg: ae 








Glasgow. 
John Hall a cools) Ltd., 





Corporation Street. 9876 

















Je 
oo 


Its 
ault, 


1one 
y€eN 
tem 

nor 


ave 











ENGINEERING ll 

























Use the 
B.S.A. 
patent 

adjustable 
Die Stock 







pesyege md 
to 

Indispensable 
in every 
modern shop. 























Manufactured by B.S.A. Tools, Ltd,, Sparkbrook, Birmingham. 


Twist Drills, Taps, Dies, Milling Cutters, Chucks, 
Sleeves, Sockets, Spanners, and Special Equipment 








Accurate 
Reamers 


UALITY is the thing that 
counts in these days of keen 
competition and merciless cost- 
cutting. That is where the B.S.A. 
Reamer scores. Its long life, 
accuracy, clean cutting, and capaci ty 
to stand up to hard gruelling duty 
without frequent re-grinding are 
factors that count in every industry. 
Over 50 years’ experience, high 
quality steel, scientific heat treat- 
ment, and rigorous inspection at 
every stage of manufacture—these 
are a few of the reasons for the 
consistently maintained quality and 
unvarying popularity of B.S.A. 
Reamers. 


Use B.S.A. Reamers con- 
sistently and get better 
results. 


Write for latest prices to 


BURTON GRIFFITHS & Co., Lid., 
64-70, Vauxhall Bridge Read, London, S.W.1. 


and Machines. 


1007 


















GEARING— 


has the advantages of silence and thorough 
reliability, even under the most adverse of 
conditions. 


It is ideal for electrically driven com- 
pressors, pumps, haulages, cranes, winches, 
or any other drive when the service is 
especially severe. 


Of the pair shown, which are for an 
Electrically driven compressor, the pinion 
is nickel chrome steel, case hardened, and 
accurately ground on the flanks of the teeth. 
For full details of Maag Gearing write :— 


Angus Gear Works, 
NEWCASTLE-ON-TYNE. 


TT 


GEORGE ANGUS« (I= 


998 


uu 
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“HALLGIDE” 


CONTRACTORS TO— 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 


MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, ard other constructive purposes. 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 

RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet the requirements of Home 
and Colonial ways. 

TYRES.— Locomotive Carriage and Wagon, to all requirements. 

SPECIAL STEEL of all kinds for constructive purposes. 


STEEL COMPANY SCOTLAND 


23, ROYAL EXCHANGE SQUARE, 


GLASGOW. 








TELeCRAPH 8314 
ADORESS 


“STEEL” Grascow. 


GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT, 
CYCLOPS WORKS, 


BEDFORD. 


\AAA\A\\\ vA 
ANN 










Telegrame— 
Grafton, Bedford. 








Ilustrated Descriptive Price List free on application. 


SILVER MEDAL, lesions Exhibition London, 1885, GOLD MEDAL, Paris, 1900, 
GRAND PRIX and GOLD MEDAL, Franco- British Exhibition, London, 1908. 
GRAND PRIX, Buenos Aires Exhibition, 1910. 


1118 
———_) 
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GUEST « CHRIMES Ln. 


ROTHERHAM. 


(On Admiralty, War Office & Crown Agents’ Lists.) 





Established 1840. 





ORIGINAL MANUFACTURERS OF 
GUEST & CHRIMES’ TURBINE WATER METERS. 
Over 287,000 Supplied. 


# in. to 18 in. sizes. 


LONG LIFE. ACCURATE; 


AT ALL 
LOW PRICE. RATES of FLOW. 
1348 


GUEST & CHRIMES LTD.,: ROTHERHAM. 














EXCEPTIONALLY QUICK 
DELIVERY GIVEN FOR 


FINISHED CRANK 
SHAFTS, 
PROPELLER SHAFTS 
with Continuous Gun- Metal 

Liners complete, and 


STERN AND RUDDER 


Txiucrams : 
FORGE, 
DUMBARTON. 


STEEL AND IRON 


FORGINGS 


UP TO ANY WEIGHT. 


SPECIALITIES :—REPAIR WORK OF 


ALL DESCRIPTIONS, ALSO FINISHED 
HOLLOW CRANK AND LINE SHAFTING 
FORGINGS FOR TURBINE ENGINES 
(WHEELS, SPINDLES, DRUMS, &c). 


PATENTEES OF THE ‘‘ WEDGWOOD” 
PATENT VERTICAL INTER - LOCKING 
SCARPHED JOINTED RUDDERS. 


TELEPHONE?! 
No. 56. 


FOR FULL PARTICULARS PLEASE 


DENNYSTOWN FORGE... 


DUMBARTON. 4 
ON ADMIRALTY, WAR OFFICE and CROWN AGENT'S LISTS. 


LIVERPOOL OFFICE: 
CHURCH HOUSE. 
LORD STREET. 


NEWCASTLE OFFICE: 
PRUDENTIAL BUILDINCS, 


BELFAST OFFICE: 
101, BRIDGE END. 


LONDON OFFICE: 

39, VICTORIA ST., 

WESTMINSTER, 
S.W. 1. 





FAWCETT, PRESTON&CO, in 


En “Ae eers, LIVER POO La save tives 
ConTRAOTORS TO THE ADMIRALTY AND Wak OFFICE. 
Ovedes used: A 1, A BC (4th & Sth Bdns,) and Western Union (“‘ Universal” and ‘' Five Letter” Hditiens 
LONDON Office: 69, VICTORIA STREET, S.W. 1. 
TRADE MARK—"CYCLONE.’ 





SEA-WATER DISTILLING PLANT. 


PLANT for all purposes. 


HYDRAULIC BALING PRESSES. 
Sole Makers ef CYCLONE and GRID PRESSES 
and of Fawcett’s High Densit; 
Hides. on < any required density and 
Bight of ba 
EXPLOSIVES PLANT. 
NITRATE-MAKING. PLANT. 
MARINE and STATIONARY 
ENGINES and BOILERS. 
PUMPING MACHINERY for 
Towns Water Supply. 1004 
COPPERSMITHS and BRASS 
FOUNDERS. 











“ Watson-Faweett” Hydraulic ‘‘Cyelone” Press. 
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SUGAR MAKING PLANT of all 
kinds. Complete Factories Supplied 


DISTILLING and EVAPORATING 


Presses and 
Cotton, T Fate, Weel, 


Jur 
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CARRII 


Suital 
of | 
Heavy 

Indu 





10 


ES] 


Codes :- 


923. JUNE 29, 1923.] ENGINEERING. 13 


WATER 
DISTILLING 
PLANTS 
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ADJUSTABLE 
TAPER 
ROLLER 
BEARINGS. 





ADJUSTABLE . TAPER 


ROLLER BEARINGS 


FRICTIONLESS, ACCURATE AND CONCENTRIC, 
ALLOY STEEL THROUGHOUT, EFFICIENT 
CARRIERS OF RADIAL AND THRUST LOADS. 






Suitable for all types 
of Motor Vehicles, 
Heavy Rolling Stock and 
Industrial Machinery. 


*, io Me 
~ Od — 


May we 


send you 
particulars ? 


BRITISH BOCK BEARINGS LID., 


10, Princes Street, Westminster, S.W. 1. 
Telephone: VICTORIA 5472. 


WORKS: 
120, Cornwall Street, Glasgow. 
Telephone: IBROX 68. 1283 


BUCKTON 
TESTING MACHINES, 


from 6 tons to 1000 tons capacity. 





























“SEXTUPLE EFFECT” DISTILLER, 
Capacity, 180 tons Pure Water every 24 hours, 


Adopted by The British Admiralty ; The British War Office; The Crown 
Agents for the Colonies for the Uganda Railway, Mombasa, E. Africa; The 
Agent-General for Cape of Good Hope; The Agent-General for Western 
Australia, Geraldstown ; The Egyptian Government, (2nd Installation for 
Suakim and 3rd for Port Sudan); The Argentine Government for Commodore 
Rivadavia, Patagonia; The Anglo-Chilian Nitrate and Railway Co. for 
Tocopillo, Chili; The Great Southern of Spain Railway Co., Lid., (two 
installations) ; Kamaran ; Kosseiy ; Perim; &¢., &c. 


For THE ECONOMICAL 
production of Fresh Water 
in any quantity, from the Sea 
or other impure source. ;,\1 
Evaporative efficiency, output, 
and purity guaranteed. 
Write for New Descriptive Booklet. 


a IRRLEES ((aTSoN (Ompany 








te, Weel, ; 
si ee ENGINEERS, 
JOSH Uj A BU ¢ KT0 & P C 0 L» Wi Head Office and Works: SCOTLAND STREET, GLASGOW. 
‘ — si pa Telegrams : “ Mirrlees, Glasgow.” Telephones: 1780, 1781, 1782 South. 
MACHINE TOOL M AKERS. at Codes: Western Union (Universal and 5 Letter Editions), Liebers, Engineering, 
wil ABC (5th and 6th Editions), A 1, Bentleys, and Marconi. 
Wnt 102 
LEEDS, ENGLAND. it ay 
' 
55 ESTABLISHED 1843. INCORPORATED 1886. a MIRRLEES HOUSE, 7, Grosvenor Gardens, S.W.1. 
Cable Address :—‘ BUCKTONS, LEEDS.” im WWW eee ene eseeeseeeesee===5=========5=25=e2=====2 
Codes :—A.B.C., 4te & 5th Edition. A1, New Business, Bentley’s Complete Phrase. WP S2zass222 222Sasszs=s================L=LzsS=s=zEaSae 2 
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HOPKINSON’S _|Atcwaa EDMESTON « SONS, 





]VALVES 





HIGHEST 
PRESSURES 


HIGHEST 
TEMPERATURES 


Double Seated ‘‘Centre Pressure’’ Stop 
Valve for 10,000 Kw. Steam Turbine. 





PATENT FRICTION CLUTCH. 


300,000 HP. IN SUCCESSFUL OPERATION. 
INVALUABLE FOR DRIVING: 


Mining Machinery & Haulage Concrete and Brick-m 
Saw Mills, Machinery, Flour Mills, 


Electric Light and Textile Machinery, 
Power. » and Mine 
Generali 





e 


STARTING 


GAS 
& OL COUPLING 
ENGINES. ~ SHAFT-ENDS 








J. HOPKINSON & CO., LTD., 





T $ Tel : 
Hopkin He diersfeld us HUDDERSFIELD. 1269 Hinldenield. 
A538/1123 LONDON: IMPERIAL HOUSE, KINGSWAY, W.C. 2. 895 


; Telegrams: ‘' Valvestem, ‘Phone, London.” Telephone : 705 Regent, London. 





wrt: GENERAL MACHINE PLANING 
UNDERTAKEN FOR THE TRADE. 
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MASSEY 
STEAM 
HAMMERS 


for 


COCCING 
& 


TILTING 
STEEL. 








if 


 e m 1 cwt, to 30 cwt. 


and larger. 











ea -running Hammers, fitted with special Self-acting 
ve-gear, giving complete control over the force and 
speed of the blows, which can be made Light or 
Heavy and with Long or Short Strokes as desired. 


Specially designed for Cogging, Tilting, Fork- 


etc., 
drawing and Shovel-plating. 


1178 





We also make:—Steam Hammers (for Smithy and Forge), Pneumatic 
Power Hammers, Drop Stamping Plant, etc. 


B. & S. Massey, Ltd, 


OPENSHAW, MANCHESTER. 





Capacity of Machine, 6 ft. by 6 ft. by 22 ft. 


149 
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POWER PRESSES 


STOCK AND PROGRESS 


We have in STOCK and PROGRESS for early delivery, a large number 
of Power Presses, including Drawing Presses, Screw Presses, Blank Cutting, 
Stamping and Trimming Presses, The following are afew standard types: 


OVERHUNG UNGEARED STYLE A. _ SIZES 3, 4 and 5. 


For Blanking, Piercing, Trimming, Shearing, Etc. 


GEARED DOUBLE ACTION DRAWING PRESSES. 


For Production of Seamless, Drawn Hollow-ware. 
Punch Stroke 16 in. Drawing 6? in. deep. 












Size 5. 


DOUBLE SIDED UNGEARED PRESSES. STYLE O. 


Sizes 2,3,4and6. Fitted either with or without Side Shears. 
For Clipping and Trimming Hot Steel Stampings. 


OPEN FRONT UNGEARED PRESS. STYLE B. 
Standard Size No. 3. 


OPEN FRONT GEARED PRESS. STYLE LS. 
Standard Size No. 4. 


PATENT PERCUSSION SCREW PRESSES. STYLE H F P. 


Sizes 3, 6, 10, Heavy Narrow Frame Type, for production of 


Hot Pressings in Brass and Yellow Metals, also Bending, Forging 
and Stamping Operations, 


DOUBLE ENDED PRESSES. STYLE AD. 


For Punching and Cutting, Trimming Stampings. 
Write for New Catalogue. 


Size 3. 925 


Numerous other Presses in Hand, 


JOHN HANDS & SONS, LTD. 


ENGINEERS, CARDIGAN WORKS, /RON FOUNDERS. 
’PHONE: CENTRAL 3232 (TWO LINES). BIRMINGHAM. 


WIRE: MACHINERY, B’HAM 
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OTH-ON 


TRADE-MARK 


IRON CEMENTS 


Make permanent repairs of steam, water or oil leaks 
on iron and steel castings, boilers, engines, tanks, etc. 

Every Engineer and Foundryman should have a 
copy of our new 144 page illustrated Instruction 
Book. It is free, 


WALTER P. NOTCUTT, LTD., 
8, White Street, Moorfields, London, E.C. 


















Large stocks on hand ready for immediate delivery by 


LONDON. 
Messrs, F. A. PULLEN & CO., 58, Harleyford Road, Vauxhall, S.E. 11. 
BUCK & HICKMAN, Ltd., 2/4, Whitechapel Road, E. 
LIVERPOOL.—Mr. JOHN TAYLOR, 10, Strand St. 


MANCHESTER. 
FRED T. HILTON, %, Hardman Street, Deansgate, 
Messrs. THOS. E. WHITWORTH, Ltd., Denton, 
nr. Manchester, 
HULL.—J. P. MOFFATT, 4644, Anlaby Road. 


OARDIFF.—A. E. SMITHSON & CO., Adelaide 
Buildings, Adelaide Street, Doeks. 


5108 












SHEFFIELD. 
Messrs, DEWHURST’S ENGINEERING CO., Ltd., 
Attercliffe Road. 
GLASGOW. 
ANDREW McLEAN & C 
109, Main Street, | or 


BIRMINGHAM. 
Messrs. CLARE & HOWARD, 
177, Corporation Street. 


BEWARE OF IMITATIONS. 






















— 


EAST FERRY ROAD ENGINEERING 
WORKS CO., L" 


Hydraulic Cranes and Coal Hoists, Hydraulic Presses of all descriptions 
Patent Pneumatic Grain Elevating Machinery. 
















Moron Driven HypRAULIC PRESSURE Pumps. WoRKING PrEssuRE 2800 lbs. PER SQUARB 
IncH, CAPACITY OF EACH Pump, 50 GaLLons PER MINUTE. 





GENERAL ENGINEERS AND IRONFOUNDERS, 


Estimates given for Repairs, ———— 990 


ENGINEERING. 





Telegrams : — 
Cockburn, Glasgow.’ 








PATENT 
REDUCING 


















OCKBURN 


CARDONALD 


LASGOW 




























Strong and 
Compact 
Design. 


Steadiest Con- 
trol of Reduced 
Pressures. 








Easy 
Adjustment. 
UpkeepTrifling. 

















enowneda 
ecialists 


ESTABLISHED 1862. 















9613 





Telephones — 
Govan 361 (2 Hines). 











MILLWALL, LONDON, E. 


Telegrams : Hyprosrario, "Pons, Loxpox, 
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Proctor’s PATENT SHOVEL STOKER 


AND MOVING FIRE-BARS. 


14,000 FURNACES FITTED. 
2O 
TO 


TO 2 30°). 
n RE i 


ECONOMY. DUTY. 


Working on over 1000 Furnaces at many of the largest 
Steel Works and Collieries. Od 2945 


JAS. PROCTOR L BURNLEY. 


SOLE AGENTS FOR FRANCE AND BELGIUM: 
The S»ciete des Perfectionnements a la Vaporisation, 68, Rue de Rome, Paris. 





LAO 








Hammerton St. 
ey ron Works, 




















TURBINE PUMPS 














FOR ALL PURPOSES. 

















Rees RoTURBo single stage Pump coupled to 
Rees RoTURBo Steam Turbine. 





Highest 
Efficiency 





ILLUSTRATED PAMPHLET ON APPLICATION, 1404 


Quote R191—B. 

















THE REES ROTURBO MFG. CO., LTD., : 


Hydraulic, Electrical and General Engineers, 





Head Office 
and Works; 


WOLVERHAMPTON, England. : 


: LONDON OFFICE: Hastings House, Norfolk Street, Strand, W.C. 




















HYDRO - ELECTRIC 


IMPULSE UNITS. 


TURGO IMPULSE 
TURBINE WITH 
PATENT SHAFT _ 
GOVERNOR FOR. 
COUPLING DIRECT 
TO GENERATOR, 








Jor 


-=. 


| 
By 















WE GUARANTEE SPEED RISE- 
WITH FULL LOAD SUDDENLY 
THROWN OFF NOT TO EXCEED 


21. 


GILBERT GILKES & Co., Lrp., SENDAL © 




















THE CHATTERIS ENGINEERING CO., LTD. 


Works: CHATTERIS, CAMBS. 


London Office: 139/40, Gresham House, E.C. 2. 


Telegrams: Pulsation, CHATTERIS. Pulsation Stock, Lonpon. 
Telephones: Chatteris No. 3. London Wall 5898. 























15 Ton 2 Motor Truck Traverser. 





Also makers of 


Overhead Travelling Cranes, Forge Cranes, Wall Cranes, Fixed and 
Travelling Jib Cranes, Runabout Cranes, Capstans, Friction Hoists, 
Transporter Cranes, Winches, and Lifting Machinery of all description 


SPECIALISTS IN GOLD AND DIAMOND MINING MACHINERY. 12 





























1923, J JONE 29, 1923-] 


ENGINEERING. 17 
















cr 


By Siemens-Martin and Crucible Processes of every description. 





TO PASS ADMIRALTY, LLOYD'S, BOARD 
OF TRADE OR BUREAU VERITAS TESTS 








CASTINGS forRailways Shipbuilding 
Yards, Engine Works, Rolling Mills, 
Iron & Bridge Works, Hydraulic and 
Electrical Machinery, Mining, River 
Dredging, Excavating Work. 








JLSE 


SPECIALITIES— 






ITH Tooth Wheels and Pinions used in 
connection with Cranes, Winches, 
\FT Capstans, &c. 
Cast-Steel Anchor Heads and 
Dredger Buckets Fit up Complete. 
FOR 
IRECT ; 
On Admiralty 
TOR, and War Office 
Lists. 





Telegrams— 
“WELLINGTON, 
MIDDLESBRO’.” 










—_——— 





Cast-Steel Rivetter Body. Total Weight 11 Tons. 


W.SHAW & CO., Ltd, "£30?" mippLessrouen. 


London Office: 90, Cannon Street, E.C.4. - Representative: A. H. SHARPE & Co. 


Office for Manchester and Birmingham Districts: 12, sone Street, Manchester. 
Representative : THOS. F. W. ‘DIXON 


Glsagow Office: 4, West George Street, Glasgow. - Representatives: A. C. LOCKE and J.G. McONIB, 
Agent for Leeds and District: G. G. S. GRUNDY, 24, Basinghall Street, Leeds. r 
Agent for Durham and Northumberland: G. NELSON, 109, Pilgrim Street, Newcastle-on-Tyne, 


1.!| BYE-PRODUCT 
_|}COKE OVENS 


SEMET-SOLVAY SYSTEM (Horizontal Flues) 
and PIETTE SYSTEM (Vertical Flues). 







1008 





AL, ™ 


VNGLAND 




















Six Batteries of Piette Ovens at Caen. 





THE 
dani | SEMET-SOLVAY & PIETTE COKE OVEN CO., LTD., 
[oists, 
~ Howard Chambers, 155, Norfolk Street, 
18 SHEFFIELD. A 





STEEL CASTINGS 





STEAM LAUNDRY 
MACHINERY. 












Complete plants or single Machines quoted for Home 
and Overseas Laundries. 


30 YEARS’ EXPERIENCE. 
D. & J. TULLIS, LTD., 


Steam Laundry Engineering Specialists, 
CLYDEBANK, N.B. 





933 


























COC BOILERS 


PATENT VERTICAL MULTITUBULAR 





MADE IN 


STOCK SIZES 


UP TO 


1000 sorr. 


HEATING SURFACE 


ACCESSIBLE 
ECONOMICAL — 


WRITE FOR CATALOGUE 


LAND, MARINE, 
WASTE HEAT, Et? 


1135 





TD ANNAN, 


COCHRANE Coannan. «» SCOTLAND, 


Gelegrams, Muttituse. ANNAN’ Gelephone.N°2, Annan, 
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ALUMINIUM -SILICON ALLOY 
(ALPAX) CASTINGS. 


Specific Gravity—2°65. 


Breaking Strain— 
12 to 14 tons. 


Elongation—6 to 9 per cent. 








@EGO, TRADE MARE 


Intense Density of Grain. 


Malleability. 


PATENT NOTICE : 


PERFECT CASTINGS in SAND or 
CHILL manufactured under British 
Patents Nos. 158,827 and 160,426, and 
other Patents owned or controlled by 


LIGHTALLOYS LIMITED, 


Telephones: 











Telegraphic Address: 
‘* Li@HTALLoy, PHONE, Lonpon.” CENTRAL 6832/6833, 


Stafford House, King William Street, London, E.C. 4, 
to whom all enquiries should be sent. 1460 


(Foundry: Tileyard Road, York Road, N. 7.) 

















41 
= 


HEATING 


20, Mount Street, 


DUST COLLECTING 


3 

= = | 
as 255 
a —) ww 9 

= a 

E eo 

: Plant in Crushing and Grinding Mills. 9 


psc 





A.P. Dept. : 
Telegrams: 


Manchester. ““Simcar, Manchester,” 


OF EVERY DESCRIPTION. 








‘Phone; 8200 City, 
| 
| 











| 














THE ‘KEK’? PATENT 


DENSIMETER 


a Combined Gauge for continuously 
indicating the Density and Water 
Level in Steam Boilers. 








A reliable safeguard against over- 
heating, priming and corrosion, due 
to excessive density of the Boiler 
Water. 




















In successful use on various types 
of Steam Boilers. 





: Recommended and specified by 
Boiler Insurance Companies, 


THE “CALORJEKTOR” 


An efficient apparatus for raising the temperature of 
Boiler Feed Water, and preventing external corrosion 
of Economisers. 











Sole Makers and Patentees of ‘*KEK’’ 
Centrifugal Grinding and Blending Mill, and 
The Porter Water Softener. 








THE 


CHEMICAL ENGINEERING CO. (M/cr), LTD. 


49, Deansgate, Manchester. 


LONDON OFFICE: 1389 
31/33, High Holborn, W.C, 1. 














FOUR STAGE 
HIGH PRESSURE 


COMPRESSORS 


FOR VARIOUS 
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A little set that 
will save you 
costly stoppages. 





Hambee__ Bright Steel 
Washers, being accurately 
turned and chamferred and 
made from carefully 
selected material, ensure a 
) Ci clean and efficient job. Fine 
ty. limits of accuracy may be 

is! obtained in ———e 
since each size washer is 

chester,” finished to a standard 
auge. They are packed in 
ab parcels and clearly 
labelled. Washers of every 





If Your Motors Spark 


you are risking breakdown. 


description, in all metals 
and at com ge prices, 


are a spe of ours. 
A We shall be pe to sub. 
: mit our standard Price 


List upon request. 


HOWEVER clean your 
Works, dust WILL collect 

in electrical gear and 

damage the insulation. 


This little set will blow the dust 
away. It delivers a high pressure 
jet of DRY AIR, is readily portable 
and can be run off any lamp socket. 


If you wish to protect your 
motors and other electrical gear, 
send for leaflet No. ‘‘D 1481,’’ illus- 
trating and describing these sets. 


Make the best of a good 
job with Hambee Washers, 














HAMPTON & BEEBEE, Ltd. | _ STURTEVAN 













































z= 
= 2 3 Makers of Accurate Waséers, == 
eG Franchise Street, 
zm WEDNESBURY. 138 ARI INC Co TD a 
889 All Hambee chamferred Washers are machined, 149 QueenVictori iaSt.. London, ECA 
7 RATER 00 EOC 
DALLA LEDETED Rie 
VE 
, UML r 2 UL LU ; 6 Ee VMN a 
BUILDERS Op f= 
P L EN I Y DU’ 
DUTY 
: The most arduous conditions find Plenty Marine Oii 
Engines still giving the same efficient and satisfactory 
service. The simplicity of design and perfection in 
construction have made Plenty Engines a factor to 
be considered wherever efficiency in all conditions is 
required. 
Plenty Marine Oil Engines are made in all sizes from 30 1212 
. ope A ’ to 300 B.HP. and run on the widest range of heavy oils. 
Horizon tal Dr illing, Tapping, & Bori ng M achines. All interested in Heavy Duty Marine Oil Engines or Stationary Oil 
Spindles 2”, 23”, 8", 33”, 4”, 5”, 6” Dia. Engines should write for Plenty illustrated catalogue, free upon 
request, together with a specimen copy of our monthly publication 
G. « A. HARVEY, Lrp. “Oil Power.” 
aa ao ale lier tt 
“@GANDAH.” GLASGOW. bay ecko rg id 
1181 1155, Sixth i efchiney | st, Vancou- : 
iver. Sole Bente, £ for Spain— 
j Massey be Bek ee Bad 
KING’S Fay, got legs. sas BERKS. : for Gregce— Messrs Gregoriades : 
1050 “i 2 j Bree, 14, Edward Lew Street. ; 
elephone: Newbury?7. Telegrams: “Plenty, Newbury.” Athens, ; 
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Peaeri=t:| REINFORCED CONCRETE 


SPECIALISTS IN THE DESIGN AND CONSTRUCTION 














ete 


BRIDGES, WHARVES, JETTIES, QUAY-WALLS, 
WAREHOUSES, FACTORY & COAL-WASHERY BUILDINGS, 


BUNKERS, SILOS, FOUNDATIONS, Etc. 
PRELIMINARY DESIGNS AND ESTIMATES SUPPLIED WITHOUT CHARGE OR OBLIGATION, 





Hpee RUNNERS oF ALL TyPEs. ~~ % 
ALSO MAKERS OF— 4157 #2 


oe 


RAM PUMPS, DISINTEGRATORS : * ~~: 


Colliery and Chemical Manure Machinery. a a ‘ 
Fd wee || i 
i= So | ae 

BRUNDRIT ee 


Balance 
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Jetty at Purfleet for Messrs, Jurgens, Ltd. 1175 feet lomg on 390 Concrete Piles. 





THE 


Segoe) reales 
RCULATOR'! 


For Marine «e,Land 


poms WUE mance ano covmacroe i) 
Over 4500 Sets in Use SPOR ca = — 


x 





ee 




















Established 1904 Tel.: 3565, 3566 vic, 


Offices - 72-74, Victoria Street, Westminster, S.W. 1. “78 
Branches: PARIS, COPENHAGEN, STOCKHOLM, CHRISTIANIA, BUENOS AIRES, MELBOURNE, Etc. 
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3 Turn Bezel of Gauge 
to set Dial zero back 
of Pointer 





Th How to Use 
e The ROCKWELL 


——— ; — == 3 Direct REaoinG 
— an 1 HARDNESS TESTER 

ce aR | ROCKWELL Rkiinc 

HESE Sectional Views show the H a d n e S Ss - i e S t e r Place work on 


simple and practical method of 
fitting BRUNDRIT’S Patent 





4 Press Button which 
releases Major Load 














5 Turn Crank which 
lifts of f Mayor Load 
leaving Minor Loed 
still applied 























i 2 6 Reed ROCKWELL 
4 E M PE R ATU z BALANCE am sleeste warn thes Hardness Kore 
arine Boilers. No drilling or struc- FOR use on all metals, hard or soft, polished or unpolished, flat, round, || contect,with Test on the Dia 


tural alteration is necessary and the tubular, or odd in shape. For research in the laborato i Turning and force 
c ; : , + OF of . Ty or quantity || Tumming end forc 
boiler can be cleaned with the | | inspection testing in the shop. Tekt Point til ont 
apparatus in position. . ... . Ss Pi! ; } index shows that 
Brunperr’s Patent Temperature Barance | | Its operation is on the principle of impressing a small steel ball or a special || evplied 
has been adapted by the leading Shipowners | | diamond cone into the work and measuring the depth of impression which 
It “ 


Spensiea de provtntiag tealageh: vesianing tepate is recorded on a direct reading dial gauge. es only a few seconds 


accounts and promoting a thorough circulation. | |to make a test and does not mar the work, consequently it is ideal for 
Over 4,500 sets have been fitted, including all testing all kinds of finished parts. : 
oe boilers of the “ on a oa - <g age w hall b , a ; h 
and other ocean liners, also large Cargo an e sha e eased to furni: . on 
Coasting Steamers, trawiees, “Tug “Boats, || dasoutration, ° ah fall particnlars and to arrange fore = “A ROCKWELL TEST IS A REAL TEST.” 
Dredgers, Launches, etc. . . 2. 2. 2 + + * , 
The Brunprit TEMPERATURE BALANCE has 





























ation % ng Yd an ae SOLE AGENTS FOR THE BRITISH ISLES:— ~ a 
JOSEPH BRUNDRIT GEORGE H. ALEXANDER MACHIN ERY, Ltb., P 
Sole Patentee, MACHINERY TOOLS SUPPLIES 








| @4Water St. LIVERPOOL. m 
COLESHILL sTREET, BIRMINGHAM srastisueo ages. 1040 
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! 





DOO Sooo me 
+ SSHOOGOoE 
OOOO OU 

OR ae ae ae 





ee 
520 
*o*s 



















































| Bas —end-~ 
Pace There is only one cure for leaking stuffing-boxes, scored ree Hallf 7 
NG S at rods, excessive friction and  over-heating — Adopt ries 0 or é 6 68 
’ Siig QUALITY PACKINGS.  Bell’s Asbestos Packings are ist : 
55 made for those Engineers who appreciate that quality oe 10, ST. SWITHIN'’S LANE, LONDON, 8.0. 4. 
sree and purity in packings mean high efficiency and long life. Soe 31, Dale Street, Liverpool, 
TION ee Bell’s Packings are made of the finest and purest materials eee and DARTFORD, KENT. 1967 
k 24 at Bell’s own works under rigorous test and supervision. BSS 
vase Se ee ee 
SS ) Be st o5R-LEES Ira i 
5 ee eb TO) @ hy L010) ee . 
: A S STEAM - 
we Packings made for efficiency also mean economy. Is there 
OH any economy in constant renewals and constant tinkering ? 
see There is certainly no economy in cheap and adulterated 
stot packings. 
So An experienced representative will be glad to call 
este upon and advise firms in any part of the Kingdom. 
sa Bell’s United Asbestos Co., Ltd., 
ete Pioneers of the World’s Asbestos Industry. Established 1e3s.. 
ss Southwark Street, LONDON, S.E.1 HOYT LEATHER BELTING 
$50 sg Telsarenes, Tplenbene : A 
ogee sbestos London. op . ad 
etete Srowkea i Bominghann, Bitte! Caen FLINTSTONE” PURE OAK TANNED, 
syege asgow, Hull, Liverpool, anchester, 
25% Newcastle-on-Tyne Sheffield. The Best :is- the 
Bx Cheapest 
se tor 
oo BELL’ Pai all-Drives. 
sf CONDOR “Turtle” 
= urtle” 9584 
we PACKING Brand 
a Guaranteed 
tet / GM (ge ®S Waterproof, 
cssatesegegeantescrete GS RE SN Ny PF OF off a BALDERSTON &' CO., ‘LTD. 
36-145 4 a LN. 201, ST. VINCENT STREET, GLASGOW: 
YY 











Asbestos - Cement 
Building Materials 

For your requirements 
in this permanent, fire- 
proof material (which is 
made in flat and corru- 
gated sheets, tiles, etc.), 
specify ‘‘Poilite” or 


GEARING 


SMALL :—Spur, Spiral, Bevel, Ratchet, 
Worm, Crown, etc., Gramophone, Index 


; 















































“ Everite.” Gearing, etc., and repetition work, 
Lists showing the many forms wt 
and cma free on 1365 Quick Delivery—Competitive Prices. 
request from 
78 Bell's Polite and Everite G.W.EVERY&SONS, 
» Ltd., 
Etc. Scullieagll, Magi illo. 49, Thornhill Road, LONDON, N.1. 
4 Peter aK, Hr 1496 ‘Phones Nourx 331. 
of Gauge | 
— J.P. HALL & 6o., Lt sect flats 
yn which Ss . “_ r 
or Load 





which 
jor Load 
yr Load 


STEAM & BELT-=driven 
OLDHAM. Ca 


Telephone : 1901 (2 Lines). FEED-WATER HEATERS. 


Telegrams: ‘‘Dynamo,” Oldham. 





9582 


MAKERS 


OF 
DIRECT AND 
ALTERNATING 

















3 - PHASE INDUCTION 
B.HP. AT 














sod Rae GENERATORS AND ||Thos. Shore & Sons, 
5 MOTORS. Révasia pcan peiemns al 
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MINE VENTILATION 


wiTHouTr 


FIRE RISK. ™ 


The 
TYPHOON 
TURBINE 
BLOWER, 
driven com- 
pressed air, 

uires neither 
belts nor electric 


__motor. 
Easily installed. 
Prices and Partiou- 
lars from Makere— 





MAVISBANK, GLASGOW 


MURRAY, McVINNIE & CO., LTD., 











Brancues: LONDON & GLASGOW- 


Makers ef 
PRESSURE GAUGES, 
Tachometers, Counters, 


Dial-Thermometers, 
Test Pumps, &c, 





SELF- RECORDING INSTRUMENTS 
PRESSURE, TEMPERATURE and SPEED. 





BUDENBERG “sesctey iat 


GAUGE Co. um Eiken 














MACHINE ‘CUT, MACHINE MOULDED CEARS 


REDUCING AND ACCELERATING CEARS 


OF ALL DESCRIPTIONS. 967 
Responsible Agents Wanted whers not represented. 


LLEWELLAN’S MACHINE CO., 


BRISTOL, ENG. 











‘ EFFICIENT” 








ROPEWAYS. 














Ropeway handling chemicals between various departments at H M. Factory, Bradley, Huddersfie!d 


ROBERT DEMPSTER & SONS, an. =a - 

















JOSEPH BOOTH & BROS., LTD., 
RODLEY, LEEDS. 


LONDON REPRESENTATIVE: 
W. CAIRNS BOOTH, 
Parilament Mansions, 
Victoria Street, 
London, S.W.1. 
















30 TONS 
STEAM 
BREAKDOWN 
CRANE. 


590 

























JUNE 


























Lill 


MM ATT Th 
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AIR COMPRESSORS 








f simple but robust construction, perfectly dustproof 
and having an effective system of lubrication, the 
‘““Broomwade” Compressor is the most reliable procurable. 


SIZES 5 TO 1200 CUBIC FEET. 























oT 





MAL 





























Telephone: No. 296 Smethwick (4 Lines). THE Grand Prix 
Telegraphic Address: “ Carriage,” Smethwick, Birmingham. Buenos Ayres Exhibition, 1910. 


BIRMINGHAM 


RAILWAY CARRIAGE AND WAGON CO., 


SMETHWICK. 4 





t 

_- . 

5 a SROAD 
MANUFACTURERS OF 


| RAILWAY CARRIAGES AND WAGONS OF EVERY DESCRIPTION, 


INCLUDING ALL-STEEL CARRIAGES. 
PRESSED STEEL UNDERFRAMES, BODIES AND BOGIES. 


MAKERS OF RAILWAY WHEELS AND AXLES, IRONWORK, AXLE BOXES, CASTINGS, &. 





Sole Manufacturers of Dean & Churchward's Patent “Eitherside” Brake, 
and Marillier's Patent ‘‘Instanter" Coupling. 


~ 
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WELLS’ INCANDESCENT 
LAMPS. 


FOR INSIDE 
& OUTSIDE 
LIGHTING. 
A Brilliant arid 
Shadowless light 
from Petroleum 
: or Kerosene : 









FOR MILLS, 
FACTORIES, 
WAREHOUSES, 
DOCKS, &e. 


Fitted with Special Removable Vaporiser- 
No. 38 Lamp, 300 c.p. 


SB ae OS 5 
SO. 4 /OG-, 


“INDUSTRIAL” OIL LAMPS, 























FOR TEA HOUSES, MILLS, 
PLANTATIONS, WAREHOUSES. 
For Indoor Use Only. 

100 c.p. No Glass to Break. 
Framework Fitted with Mica Panes. 


No, a ey Font, oni 2} a 
tee! 06 5 





i ; WELLS’ OIL GAS 
{| GENERATING LAMPS 


Light from Kerosene or 
Petroleum, without wick 


NO SMOKE OR SMELL. 
| Perfect Safety. So 


Kxplosive Napbtha 
used. 


Thousands Sold. 


=| Unaffected by win. 





No.13 .. Shours. 





THOUSANDS SOLD, 





Largely used by Con- 
tractors, Collieries, ,. 
Steam Trawlers. & 
Trench Works, &c. 


LARGE 
FLAMING 
LIGHT, 


No. 18 $3 Pints. 


(HORIZONTAL) 
: a OIL FEEDERS, 
With Valves & 
Brass Tops. 
No. 1, $ pint. 
MOULDERS’ 
LAMP 


Ke 
° 
Burns ordinary Petroleum 
or Paraffin. No. 20. 


102 Midiand Rd,, Lonaon 


A.G.WOUS 6 60, st Pancras, N.W.1 
Works: Oarnarvon 8t., MANCHESTER. 
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UMFORD, tis. cotchester 


CONTRACTORS TO 
BRITISH ADMIRALTY, WAR OFFICE, INDIA OFFICE, CROWN AGENTS 
OR THE COLONIES, AND FORBIGN NAVIES. 
































IMPROVED "DU PLEX” 
STRONGEST 


wom Pumps 


FOR ALL DUTIES. 















































LOW SERVICE PUMP oe | CC VERTICAL 


rirrep with MUMFORD’S ADJUSTABLE inant BOILER FEED PUMP, 


a 
ICEBERG” vaLve GEAR. cana aaa lao MARINE PATTERN. 


] FULL PARTIOULARS & ILLUSTRATED CATALOGUE ON APPLICAT‘ON, | == | 






































SS 


“Wan loves good Machinery—MANLOVES make it.” 





DRYING 
MACHINES. 


EVAPORATING 
CENTRIFUGAL 
MACHINES. 


i! FILTER 
| PRESSES. 


BLOOMSGROVE WORKS, NOTTINGHAM. 


MANLOVE, ALLIOTT & CO. LTD., 


ENGINEERS, 


WOT TIN GELAMw.. 144 
London OMiice : 41 & 42, Saeneet Strett. Pigstenipetes, Ss W, 1. 
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HAS BEEN FITTED TO 

















*F OVER ah 

is eee eriL. aN 
BRITISH & FOR EIGN 

AP, NAVIES 

ae ee FOR BOILERS AGGREGATING 

= Oven 10,500000.1 LHP 





_— es) Also = 
aes meeF ~sO WHITE STAR Co & 
eeu wc ae Ris MAJESTIC 


SEUN RD Ce 
_ Ane yours FARGES| SHIP“ “uN ERE NGARIA" 
q CANADIAN PACIFIC'O®: ais 



































PRO Coe: 


spine Po “ai 10, 


ta AND PANY OTHERS: ae 


ES. 












































‘T WOOD-WORKING MACHINERY 


for all purposes. 


A. RANSOME & CO., LTD., Stanley Works, Newark-on- Trent. 


ira London Office: 63, Queen Victoria St., E.C. 4, 
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we os 
COWANS, SHELDON & CO., L° 
a ov ae CARLISLE, em Nictonk sr, aw. 

be ‘ 
ELECTRIC FIXED CRANES - 























PEARN PUMPS 


for all purposes. 
Steam, Belt or Motor drive. 





DRY VACUUM PUMPS. 
WET VACUUM PUMPS. 





CATALOGUES ON APPLICATION, 


FRANK PEARN & CO., Ltd., 


Manchester, S.E. 


Telegrams: Pumps, Manchester. 
Telephone: 2289 Central. 





HORIZONTAL TREBLB RAM PUMP, DRIVEN BY ELECTRIC MOTOR. 8461 











LONDON: 49, Queen Victoria Street, E.C. GLASGOW: P. & W. MACLELLAN, Ltd,, 129, Trongate, | 
NEWCASTLE-ON-TYNE: -LINDSAY & WARD, 90, Pilgrim Street. | 
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= “MUSHET” “Stas” 
STEELS. 














Sa EEEE EEE 
SS AR 







“* MUSHET ” 
HIGH-SPEED STEEL. 


The Standard.': ae 





“DOUBLE MUSHET” 
HIGH-SPEED STEEL. 
(ireater production, 

less grinding. 


“TRIPLE MUSHET ” 
HIGH-SPEED STEEL. 


Maximum production, 
minimum grinding. 





x SE ie: 


Manufactured solely by 


SAMUEL OSBORN & CO., Limited, “Siermmis"” 











—— 














BRIDGES 
WAGONS 


= AND 
STRUCTURAL 
WORK 


OF EVERY 


Le conte. 

- Pes 
Me es DESCRIPTION . ‘ 
PORES Serge og r ous. 

; . y HE fig : 
—, et 
= abe sine St 
Boe 


WRIGHTSON & Co. uimiten. 


HEAD, 
ENGINEERS, IRONFOUNDERS, é&c, &c., 


THORNABY.on-TEES ano STOCKTON. on- TEES. 
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CILLOTT 


WHARNCLIFFE HOUSE 


SHEFFIELD 


BUYERS AND SELLERS OF: 


RAILS, POINTS, CROSSINGS, SLEEPERS, 
WAGONS, TIMBER. 


SCRAP ™™ StxELTER @ ALLOY. On 
DISMANTLERS & SHIPBREAKERS. 


‘PHONE: 5042 CENTRAL (6 Lines). "GRAMS: “FERRIC,” SHEFFIELD. 





















































JOHN LYSAGHT. Limited. | 


Bristol, Newport {Mon), London. 





‘ LONDON 
CHIEF —e \ OFFICES: 
OFFICES: . ———— IMRIE HOUSE, | 
| sT.viNceNT’s |-eaee ree yo ie ; 33-36, 
(RONWORKS, | rs of * : ey tae § . WE +; a as KING WILLIAM 
BRISTOL. ‘ : - F kA kenbe STREET, 








Floating Landing Stage and Approach, constructed and erected by us. 


GIRDERS. ROOFS. BUILDINGS. 























JUNE 29, 1923.] 


- 


PNEUMATIC TOOLS 


CHIPPING HAMMERS, 
RIVETING HAMMERS, 
DRILLING, REAMING AND 
TAPPING MACHINES, 
FOUNDRY RAMMERS, 
SAND RIDDLERS AND 
AIR HOISTS, 

AIR MOTORS, 

CLAY SHOVELS, 

COAL AND ROAD PICKS, 
CONCRETE BREAKERS, 
PNEUMATIC TOOLS AND 
APPLIANCES. FOR ALL 
PURPOSES. 


ENGINEERING. 


ie 
— AL \\ ff -A\| 


COMPRESSING PLANT. 


BRITISH THROUGHOUT. 


PORTABLE AND FIXED 
PLANTS FOR PRESSURES 
UP 10 440 LBS. PER 
$0, INCH. 
CONTRACTORS’ OUTFITS 
FOR MUNICIPAL ROAD 
WORK, 
RAILROAD PLANTS, 
ie cn ta Wane rose tae earee. =o COMPLETE EQUIPMENT 
AND INSTALLATIONS FOR 
ENGINEERING AND OTHER 
TRADES. 


= NGINER RING COMPANY LIMITED ° 
1, VICTORIA STREET, LONDON, S.W. 1. 
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~ C@MPBELL 
NEW HEAVY-OIL ENGINES. 


THE ONLY SUCCESSFUL 


SMALL 
COLD STARTING HEAVY-OIL ENGINE. 


STARTS IMMEDIATELY FROM THE COLD STATE. 
No Lamp, Magneto, or Petrol Required for Starting or 
Running. 

USES THE LOWEST GRADE FUEL OILS. 
Specific Gravity 0-96. 


FUEL CONSUMPTION ONLY 05 LB. (0:42 PINT) 
Per Brake Horse Power per Hour. 











3 B.HP. Cold Slacting Heavy-Oil Engine. 


A COMPLETE RANGE [OF SIZES. 3}, 6}, 9} B.HP. & Upwarps. 
THe CAMPBELL GAS ENGINE COMPANY, Lrb., HALIFAX, ENGLAND. 


LONDON» 73A, QUEEN VICTORIA STREET, E.C.4. GLASGOW: 104, BATH STREET. CALCUTTA: C3, CLIVE BUILDINGS. 
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"3 ft. Gin. Radial Drilling, Tapping and § Studding 


ec M. ac hi ine— G ear B Ox D Yl ve 


aekidens WITH LOW BASE AND SWING TABLE 
"Toth machine has the combined advantages of 














HUGUUTAALUUUE SLA ATA 


UAT 





All Gear Lathes from 
7 in. to 35 im. centres. 
Cone Head Lathes from 
6 in, to 18 in. centres. 
ChuckingLathes. Radial : 
Drills from 3 ft. oin. to = 
8 #. oO in. radius. : 
Universal Radial Drills = 
Jrom 4 ft. oin. tog ft.0 im, 
radius, Multiple Drilling 
Machines, Fixed Head 
Shaping Machines and 
Special Tools built to 
customers’ requirements, 3 


both Box Bed and Low Base Machines. 

Work can be fastened on the top or side of 
the table, or the table swung aside for large work 
to be mounted on base. These machines are 
the very best of their type and numerous improve- 
ments have been made in the design. 


All the bevel and mitre gears are enclosed, 
and the gear box is arranged to give 12 sp 
varying from 44 to 489 R.P.M. Every machine 
is carefully tested under belt and guaranteed to 
be accurate. : 





NIAAA ATN ANAT LUA TA 


_ This machine can_be supplied with Cone 
Drive or Direct Motor Drive. 


A 0 





Write for full specifications. 


GEORGE SWIFT & SONS, LTD. 





Claremont Iron Works, ua 
HALIFAX, ENGLAND. 
Phone: 497 Halifax. 'Grams:; “SWIFTLY HALIFAX.” 





Jo 


— 
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te 


“REE PUMP. 0 RR Rig 
MAT NTEN ANCE HCG > eS 
may be NE@LECTED 


when: the’ « 


> is = fm | . » “RADOJET” . 

or ‘onl a 7 » a Pie ash | ee | yf! ar Ye PUMP. . (Patanted) ., dens 
eo , ) 3 b. (THE _MASTER” OF “HIGH “'VacuUN 

a "is installed in a condensing 








“Sil va a ais ein os r - ies Suomen ae Co.” a pene Tag ™ oy : 
Sh oan ee ss De ee ee eer ee of eM . aap pea w & 3 : 
ELON sia " : plan t. 


SURFACE, JET ge BAR RIC CONDENSING PLANTS of all sizes. There are no moving parts to wear out. 
‘WRITE FOR PARTICULARS. No adjustments are necessary in working, 


Ss. JOHN MUSGRAVE & SONS, LTD., assocuTe RELIABILITY, 


combined with MAXIMUM 


Globe Iron Works, Bolton, England. EFFICIENCY, ‘securing MINI- 
Codes: ABC (6th and 6th Editions) and a. MUM OPERATING COST. 


Tdegrams: ‘‘Musgrave,” Bolton. Telephone: 1832 (4 lines). 














t MARINE ENGINES & BOILERS, 
e 
| 
f 

















WEIR PUMPS, WINCHES. 


Generating Sets, Electric Fans, 
STEERING GEAR. TANKS. 
Plates, Planking. 


MACHINE 
TOOLS. 


Catalogues 
Free. 


LOCOMOTIVES. 
CONTRACTORS’ PLANT 


RAILS and Accessories. 


STRUCTURAL STEELWORK. 


Non-ferrous METALS. 


SCRAP IRON & STEEL. 


OLD WORKS AND OBSOLETE PLANT DISMANTLED. | 
Lonpon OrFicE: 18, BILLITER STREET, E.C. 3. 7 
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(Nerang, 


BROADBENT’S PATENT 


CENTRIFUGALIP 
CLUTCH |" 


ENABLES THE MOTOR TO START UP 
FREELY AGAINST FULL LOAD. 





A Centrifugal Clutch Pulley for Belt Dri 
quith cover ple veatored davlidg the interior of the clutch). 


WOW BEING SUPPLIED TO ALL THE LEADING FIRMS 
THROUGHOUT THE WORLD. 


A Great Saving in Current Consumption & Cost of Switchgear. 


Warire ror CaTALOGuUE AND Fut Parricu.ars. 


THOMAS BROADBENT & SONS, LTD. 
HUDDERSFIELD. 50 


3 é ' 
OE Huddersfield. Patentees & Sole Makers. 1581 (4 Lines). A Centrifugal Clutch Pulley for Rope Driving. 188 


(DUNCAN STEWART & CO. [° 


LONDON ROAD IRON WORKS, GLASGOW. = =" 


Our New Works, equipped with the most Modern Heavy Machine Tools, 
will be devoted entirely to the manufacture of :— 


STEELWORKS PLANT AND 
HYDRAULIC MACHINERY. 


PATENT HIGH SPEED STEAM-HYDRAULIC 
FORGING PRESSES WITH PATENT THREE 
POWER STEAM-HYDRAULIC_INTENSIFIERS, BY 
FAR THE MOST ECONOMICAL YET _INTRO- 
DUCED. WE CAN CONVERT ANY _ EXISTING 
INTENSIFIER TO OUR SYSTEM. 


PARTICULARS WILL BE SENT ON APPLICATION. 


Patent Rolling Mills and Rolling Mill Engines; Bloom, Slab, Billet and 

Plate Shears; Hot Saws; Ingot Stripping Cranes; Steam Hammers; Tube 

Drawbenches ; Armour Bending Presses ; Hydraulic Pumps, Accumulators, 
\ &c., &c. 
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Improved Steam Hydraulic 
Telegraphic Address :—STEWART, GLASGOW. Forging Press. 

















1923, 


\L 


"UP 


MI 


2 
































JUNE 29, 1923.] ENGINEERING. 38 


~ DOWSON GAS 
PRODUCER PLANTS 


to run on Anthracite, Coke, Bituminous Coal or 
Waste Wood, etc. 




















The illustration shows a 120 B.HP. 

Suction Pressure Peat Gas Producer 

Plant recently supplied and now 

running on English peat. Actual 

fuel consumption 2.84 Ib. of 

peat containing 45°), moisture 
per B.HP. hour. 








Full particulars with pleasure from— 


THE DOWSON & MASON GAS PLANT CO, LTD., 


Levenshulme, Manchester. 








1] 








SHG UT i SE MA TA shh lds il 
RELIABLE anv EFFICIENT 


SPEED VARIATION 


THE “ WILLIAMS-JANNEY ” VARIABLE SPEED GEAR 
PROVIDES INFINITE CHANGES OF SPEED WITHOUT 
STEPS from ZERO to SPEED OF PRIME MOVER 






















ED 


HRTEM Sl ros) Masuda Lat Ban 





4 FORWARD and REVERSE. 

0 P erfect Thousands in use for many purposes including Ships’ Steering Gears, Hydraulic H. igh Starting 
< Contiend Cranes, Winches, Capstans, Windlasses, Colliery ‘Winders, Haulage Gears, T, 

; Omapee. Coke Rams, Wire Benches, Textile Machinery, Calico Printers, Reeling bi 
Machines, Paper Making Machines. 





IMPROVED HIGH PRESSURE VARIABLE DELIVERY PUMPS 


(no accumulator required) for 
Baling Presses, Testing Machines, Ram Hoists, etc. 













VICTORIA >» > GA cf 9 VARISPEED 
|: Ae LN: | VIC. 
ag SPE ED GEAR? we ea" Se 
(Broadway Court, SA gg ics tS 
WESTMINSTER Lia 
» LONDON.SWI. (4 
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The 
Wonderful 
LARYNGAPHONE 


HOW to TELEPHONE 
IN THE MIDST of NOISE 


POWER HOUSES 
RAILWAYS ... 
ENGINE ROOMS 
FOUNDRIES . . . os © 
COTTON MILLS — LARYNGAPHONE! | 
DIVER’S WORK HAND SET | 
BOILER SHOPS igh aslo 








ENGINEERS EVERYWHERE. 
QUGHVEAASUAAALAEDOAGURESADENOOEROORIEGEREGEOUGLOUEOEOERDODOUEUGOUOUEGOQUGASDONEAOGGOOOOOLEANOUOOEAEOLONCOESQEOCOUOUOGEROENOQDOUCOUONEDGUOGLAUELOQGAUSAOOUOUOUOAOQUOUOOUAUONIQAUSGUGUASOQUOUGUOUUNEUNOOOUEAUOUOUOUOLEUOORNNGQUOUSUEQOOUSONNQ0ONOUOUEEAUQUOUSNCQERGOOUOUOREROQUEHOANQUOUONOOESUONOGOSQUOLR0AUU000000000 


THE TELEPHONE MANUFACTURING CO., Ltd. 


HOLLINGSWORTH WORKS, —— DULWICH, LONDON, S.E. 21. 
Telephone-SYDENHAM 2460-2461. Telegrams—“ BUBASTIS, DULCROX, LONDON.” 
Sac HucncuauUct rm RN 


FOR BREAKING DOWN LOGS 


SagUADUOTEOUEDAROELUNLELNAENGAY 












) into 
FLITCHES, PLANKS, 
Patent BOARDS, &c., and also 


Horizontal 


Log Band PANEL CUTTING 


Mill 
Type N2 








Patent Sensitive Straining 
Device. 

Weldliess Steel Rim Pulleys. 

New Variable Speed Feed 
Gear. 

Large Output--True Cutting. 


- EARLY DELIVERY 
Ask for Leaflet “‘ E61.” 








ROYAL SHOW, Newcastle-on-Tyne, 
July 3rd to 7th, 1923. 


Stand No. 248 
Machinery in. Motion Section. 


—_ oe 6 eet BL be a ev re iain OS ~~: «© — S32 so ae 
ri 2 ee Oe ee 
P * ashes > : 
—% — RN 
; 
f 





LONDON: Abbey House, 2, Victoria St., Westminster, S.W. 1. 


THOS. ROBINSON « & SON, us, ROCHDALE, ev. 
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WATER MAINS: DELIVERY CAPACITY RESTORED 


TITILILIIihhe a8 








RERERRSRESERT BEER e Reece: 
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Eilact of lacrestenionte Wares Pipes: Scrapers suitable for |6in. and 6 in. Mains. 


LENFIELD patent PIPE . 


HY renew your existing scrapers are the outcome 


pipe line at prohibitive of 50 years’ experience. 
cost LEN FIEL AND The fullest information given 
9 on all problems. 


WHEN its delivering capacity LTD Brochure on request. 
can be restored by our methods? 


Ens 
fs 





Bompay Orrice: 
Fowler Building, Goa Street. 


Cavcuttra Orrice: 
Old Post Office Street. 
896 


Lonpon OFrice : 
39, Victoria Street, 
Westminster, S.W. |. 
TELEGRAMS : 
“Glenfield, Kilmarnock.” 


TOUT 
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G "AND CO., LIMITED 
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i | SEEPS REPAIRS & OVERHAULS 
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ar i Re FE ad Our Repair Works are centrally situated 
“aa a ye “d in Southampton Docks, adjacent to water- 
2 sis, ee tear ita side and dry dock accommodation, within 
ing. a mile of our Shipyard and Marine 
Engineering Works at Woolston ; forming 
the largest organisation for ship repairs 
a and marine work in the South of England. 
; F999 9 3 ES 9 ES 3 =I=I=r 
il ENGINEERS. SHIPBUILDERS & 
ai SHIP. REPAIRE ns 





SOUTHAMPTON. 





T122 


Eng. 
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Production + Accuracy 


The B & H Cam Service is laid out to not only 
produce cams of accuracy, designed to ensure 
maximum production—but cams that can be sold 
at the right price. The patented cam cutter is 
an efficient and high speed machine that can 
deal with large or nal quantities. Detailed 
quotations sent on receipt of full particulars, 










































Economical and Expeditious System for obtaining Large or Small supplies of Water 
for Towns, Factories, Breweries, Public Institutions, Baths, I Mansions, &c. 





Prospecting Work for Oil, Salt, Coal and Minerals undertaken. 





We are makers of all kinds of and acini Drilling Plants for Export and Home. 


Wetow jar Rotary Swivel Percussion Sinker 
Bar. with gh teen Wan: Seve. f Bar 


ERs 


: CAM, 7 f 
Ine VE 
ams 


‘ROTARY BORING TOOLS } 






Hollow yy 
Rods. —~ Tap Tool. * . Tap Tool. 
he c « fet 


st > 
Fe | 
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Illustrations show tools used for Rotary System of drilling. 
Combined in sink and Percussion Boring Plant Improved a Well Fiunger Pumps, Turbine er Isler’s Air Lift Pumps and all kinds of sure 


employed in a borehole 2,500 deep pumpe supplied roe Aor motive power. rts we are in a position to offer the sound 
by 42 ches at Plumbley, Cheshire, e Res inn cable to any cual tee furnished. 


ISLER & CO LT Artesian Well and Consulting Eogineers. Contractors to 
°9 eg H.M. War Dept., Admiralty, India Office, Crown Agents, etc. ete. 


0 elegrps Artesian Works: Bear Lane, Southwark Street, London, S.E. 1. Hon sade @ lines). 


Birmingham Branch; 58, Semmer Pew, Birmingham. 1056 Leeds Branch: 210, Wellington Street. And at Liverpool. 
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STEAM 
ENGINES 


Condensing and Non-Condensing types 
designed to operate with the maximum 
economy of steam. 

Heat Extraction and Back Doiseete 
Engines for all industries where steam 
is used for heating or manufacturing 
purposes. 

Our Works are fully equipped for the 
manufacture of modern Steam Engines 
of all types to meet the needs of every 
industry. 

Our workmanship is of the highest class, 















































nly and our designs embody the experience 
sure and ability of eminent engineers in the 
ola _. Most economical application of Steam to 
te) the production of power for all purposes. 
r is We shall be pleased to submit estimates 
Tandem Drop Valve Steam Engine ‘under erection a on receipt of details of your require- ii 
can ; 
in shops. ‘ ments, 
led 
ars, 


HICK, HARGREAVES & CO. LTD. 


- ESTABLISHED 1833 — 


Telegraphic f ‘‘HICK, BOLTON pega £ Be Bolton—1373 (3 lines). 
Addresses “UMSHAWVAPO,; ‘FLEET, LONDON.’ London—8288 Central. 


BOI I ON LONDON OFFICE :—90, Temple Chambers, Temple Avenue, London, E.C. 4. EN( ; { AND 
9 Telegraphic Codes: A B C, Fifth Edition ; A:1 (1888), Western Union (Universal Edition), e 
Lieber’s Standard. 


Manufacturers of Corliss, Drop Valve and; Uniflow, Steam Engines, Diesel Oil Engines, Condensing Plant, Mill Gearing. oO 


Engineers and Contractors. 
SCOTSTOUN IRONWORKES, GLASGOW. 


Mon 
RIVETTED a %, 
WORK. - Cy 
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: ALFRED HERBERT LTD 

E % 

: COVENTRY. 
Z | : 
E 

= = 
= = 
= = 
= 5 
4 : 
: : 
3 

E Patent Inserted Tooth Face Cutter Milling Lathe Bearings. 

| « | 

EVERY CUTTER TESTED. 

= FVERY Milling Cutter made at A representative stock of all the 2 
= our Coventry Works is tested » types of general cutters is carried 

= in actual work before despatch. at our showrooms at London, 

= This is to ensure that any flaws or _ Glasgow, Birmingham, Manches- 

= internal strains due to hardening, ter, Newcastle, Shefheld, Leeds z 
= not revealed by inspection alone, and Bristol. 

= will be detected: before ‘despatch. 

H The sizes madé are those recom- 

= The cutters are made of the best mended by the British Engineering 

= high-speed steel and their design Standards Association and cover a 

= is the result of numerous experi- _ wide range of work. Special sizes 

= ments to determine the best form and shapes will ‘be quoted for on 

= for removing metal rapidly. receipt of particulars. 

3 STOCKS ON HAND AT: 

= LONDON : °25, Victoria St. MANCHESTER : 2, Whitworth St. Wet. 

= GLASGOW : 36-38, West George St. NEWCASTLE : New Market St. 

B| BIRMINGHAM : 208, Corporation St. BRISTOL: 94,-Redcliffe S'. 

= COVENT: RY : The Butts. 

S ai TMT 

E 2 Sole Licensees and Makers of |2 

= = THE. ATRITOR = 

E 4 Blyth’s Patent rae ELrying | 

= = and Pulverizing M chine. E o976 
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Maltiflow . 
FEED JJEATER 


ffects a direct saving 

in fuel by utilising your 
exhaust steam to the fullest 
extent. 


A simple, substantial and 
efficient apparatus. 


Tube troubles entirely 
eliminated. 


A scientific design based 
on the laws of heat trans- 
mission. 


For Land and Marine 
Service. 
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G.&J. WEIR, L"™. 


CATHCART, GLASGOW. 
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FORGINGS. 
































RAILWAY WORK. 


Locomotive Crank Axles. 


Crank Webs and Shaft Parts 
for built-up Locomotive 
Crankshafts. 


Locomotive and Tender 
Straight Axles and Tyres. 


Carriage and Wagon Axles, 
Tyres. 


Locomotive Connecting Rods, 
Slide Bars, Crossheads, 
Crankpins, &c. 


Nickel Chrome Steel Screw- 
Couplings, Pins and Links. 


&c. &c. 


SEMI-BUILT CRANKSHAFTS. 
Supplied for an Indian Pumping Station. 
Throw, 18in. Overall Length, 12ft.0in. Journals, 13} in. dia. 
Crank Web and Pin Solid Forged. 





GENERAL ENGINEERING. 


Mill Engine Shafts. 
Forged Steel Plate Bending & Section Rolls. 


Hydraulic Press Columns, Rams, Cylinders, 
&c. 


Hammer Piston Rods and Tups. 


Gas and Oil Engine Crankshafts, Connect- 
ing Rods, &c. 


Sugar Mill Gudgeons. 


Forged Steel and Special Hardened Forged 
Steel Rolls. 


Bowl Centres and Ends. , 
Lathe Spindles, Crane Posts, &c. 
Punches and Dies, Die Blocks. 


Rear Axle and Propeller Shafts for Motor 
Vehicles. &c. &c. 





MARINE WORK. 


Crank Shafts, Solid Forged or 
Built-up. 

Thrust, Intermediate and Pro- 
peller Shafts. 

Turbine, Rotor and Gear 
Wheel Shafts. 

Turbine Wheels and Drums. 

Gear Wheel Rims & Pinions. 

Connecting Rods and Caps. 

Crossheads, 

Piston and Eccentric Rods. 

Rudder Frames. 

Stern Posts, Tillers. 

Propeller Brackets. 


&c. &c. 


THOS. FIRTH &~ SONS, LTD.. 


SHEFFIELD. 


1l4l 
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TheWorthington is the worthy pump. 
GPECIALLY designed to pump viscous 


fuel oil, suitable for steam pressure 
up to 225 lb. per square inch, and up to 
200 Ib. per square inch oil pressure. * 


Fitted with air vessel, relief valve, bypass 
and snifting valves. These pumps, 
having a minimum clearance in the oi 
ends, are consequently able to lift the 
oil on the suction side under the most 
severe conditions. 


Write for Catalogue Section EG. 73. 


Ballast, Boiler Feed, Bilge, Oil Fuel, 
Lubricating and Transfer 
Service Pumps. 


CONDENSERS 
COMPRESSORS 
WATER-WORKS 
PUMPING. 
ENGINES. 
LOCOMOTIVE 
FEED-WATER 
*. HEATERS 
CRUSHERS 
OIL ENGINES 
LIGHTING- 
SETS 
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QUEENS HOUSE KINGSWAY LONDON wc2 


WORKS-NEWARK AND LONDON 
Telephones - Holborn 3048-3Lines - Telegrams - Pumping Westcent bondor. 
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CONFIDENCE 


IS DEVELOPED BY. 
SATISFACTORY SERVICE 


REPEAT ORPERS 
PROVE 
SATISFACTION 


























Fig. 1346. 


THE TWO GRABS ILLUSTRATED HAVE JUST BEEN DELIVERED 
TO REPLACE SOME OF OUR MAKE SUPPLIED, OVER'!30 YEARS AGO. 


TOTHERTe PITT 


LIMITED 


BATH, ENGLAND. 
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HENDERSON CABLEWAYS 


FOR 


BRIDGES, 
LOCKS, 
QUARRIES, 
DAMS, 
CANALS, 
VIADUCTS, 
SHIPYARDS, 
DOCKS, ere. 
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CRANES—av tyres, 
AERIAL ROPEWAYS, 
HOIST CONVEYORS, 
TRANSPORTERS, 
TELPHERS, ETC. 








STEEL 
CASTINGS. 











| “HENDERSON ABERDEEN” “COPYRIGHT” 


| “tH cen Tyeymymegen™ NOVEMBER, 1921 | 
PROGRESS! 60,000 TONS pusceo serween JULY & NOVEMBER. 


TWO HENDERSON ELECTRICALLY-DRIVEN CABLEWAYS ON THE CONSTRUCTION OF A 
LARGE LOCK. EACH CABLEWAY IS 1640 FEET SPAN, HANDLES LOADS OF 4 TONS, AND IS 
ARRANGED TO LUFF BY SIMPLE MEANS, ENABLING IT TO COMMAND THE WHOLE WIDTH 1138 
OF THE LOCK WALLS. INDICATORS SHOW THE POSITIONS OF THE LOADS AT ANY MOMENT. 


MANCHESTER : | <a GLASGOW. 
pesiee aac NEWCASTLE. 


LONDON : SHEFFIELD. 
17, COCKSPUR ST,, BELFAST. 


S.W.1. 








9, 1923, 
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ARMSTRONG-WHITWORTH 
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NON - 
FERROUS 
PRODUCTS 
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This ‘‘Vibrac” coupling, weighing only 
55 lbs., tested at the Sheffield Testing 
Works, withstood 121°8 tons before breaking. 






re 























The properties of “Vibrac” Steel are It offers great resistance to fatigue, 
unique. It is superior in every way to torsion, and _ alternating _ stresses, 
any alloy steel yet produced. It responds in machines easily, and is the finest 7 A 
a remarkable manner to both Oil Quenching material yet produced for all highly MACHINERY 
and Air Toughening, thus giving a wide stressed components of machinery. 
: range of treatment to meet all requirements. ; 
Its great feature under all conditions is its Our Metallurgical Staff will always be HYDRAULIC 


MACHINERY 





pleased to advise as to the suitability 
of ‘Vibrac” Steel for special purposes, 
and test pieces will be gladly sent to 
firms interested. 


consistent High Impact Value. 


It has a particularly high true elastic limit, 
high maximum stress combined with 
excellent elongation and reduction of area, 

















and it is entirely free from the treacherous Kindly enclose this page Zand your 
disease known as “ Krupp Krankheit,” or business card or letterhead with your 
Temper Brittleness. inquiry. 
SIR W. G. ARMSTRONG-WHITWORTH 
& CO., LTD., 


OPENSHAW WORKS - - - MANCHESTER. 
LONDON OFFICE : 


8, GREAT GEORGE STREET, WESTMINSTER, S.W. 1. 
: Telegrams : 
Zigzag, Parl, London. 








Telephone : : 
Victoria 4010 (6 lines). Bentley's. 
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MAIL AND 
PASSENGER STEAMERS, 


Commercial Ships. Floating Docks 
and Cranes. Icebreakers, Dredgers 
and other Special Craft. Marine 
Engines of all descriptions, including YA # ‘ 
Turbine and Heavy Oil Engines. Of 5 
Large Gas Engines, 500 to 5000 B.HP. 


Contraflo Specialities for Ships’ B a ~ = . _f ate S} {fi e | / | : 
Auxiliary Machinery. Locomotive » re r [ OW ] iat U PIve 55 ’ a e C 16 
Boilers and Repairs. Rubber-Making 


Machinery. Hydro-Electric Power B 1 € if a | 1 7] g la a if N ; lg rit} 2 | p S WwW Cc ) 


ge vena Mining, —— 

Stone - Crushi Machinery. "9 ; ee eC . 

Oil Well Supplies rod Sadana. OF wal tord ; 6 ray if O rd Wey bri dq a 
AIRCRAFT, | 


Drifting Sand Filters for Water Purifi- 
cation. Machines for the manufacture 
of Concrete Bricks, Tiles, etc. Card- 
box-Making Machinery, Train 
Lighting Equipment. Waterproof 
Plywood. Target and Sporting Rifles. 
MachineTools. Engineers’SmallTools. 
Porcelains for all Electrical Purposes. 
Gas Meters. ‘‘ Vickers’ Duralumin” 
(Registered Trade Mark), Etc., Etc. 








Parr - -. 





Branch Offices: 
MANCHESTER, BIRMINGHAM, 
NEWCASTLE-ON-TYNE, BRISTOL, 
CARDIFF, BELFAST, LEEDS. 


Depots: 
GLASGOW, DUBLIN. 
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GTRAIGHT Axles for Locomotives, : 
Carriages and Wagons. Locomotive Crank “~~ 
Axles. High Tensile Steel Tyres (“ Australia Brand”). 
Laminated Springs for Railway: and Motor Car Use. 

Motor Car Pressings. Vanadium High Speed and other High Grade Tool 
Steels. Weldless Drawn Tubes in all qualities of Carbon and Alloy 
Steels. Spiral and Straight Toothed Bevel Gear Wheels. Jigs. Gauges. 
Fixtures. Special Tools. S.R. Boring Cutters. Hack Saw Blades. Files. 
Magnets. Gauge Plates. Surface saat by Patented Process, etc. 


(3 eae 


ZiverDonWorks SHEFFIELD. 


Branch Offices: Manchester, Birmingham, Newcastle-on-Tyne, Leeds, Bristol, 
Cardiff, Belfast. Depots: Glasgow, Dublin. 
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The illustration shows the interior of 


Tanks ' IN eS ean. the City of Lincoln Corporation Power 


12° (8) 
 *& 


Station, the turbo-alternators in the fore- 
Generators ground being two 5000 kw. and one 

. h 2000 kw. machines manufactured by the 
Rot Alby. Converter: British Thomson-Houston Co., Ltd. 


Switch Oearg 


ers a Long experience in the design and 
Pr otective Cee er. manufacture of electrical plant for the 


N A SER Le generation, control, conversion and utili- 
fot RLS © sation of power, enables this Company to 
supply efficient and reliable Power Station 


Equipment for every condition of service. 
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REDUCE your FUEL AND LABOUR BILL BY INSTALL! 
our Latest pesicN 1 YRE ROLLING MILL. 








TYRE ROLLING MILL. ‘‘ BAKERS’ PATENT.” 








Tr 
Seeeesvraaceaere 
ee 
errrrrrTiit. is) 
. 
seeuGeeeeee 

Beeseevcee are 

‘ . 
‘weeemnsagsae’® 

Sesatenane’ 











‘ 
a 


Telegrams : 


<1. (0.110. 
“Rivetter, a 


EEDS. 


LONDON OFFICE: 38, Victoria Street, WESTMINSTER, S.W.1. Wires; “Vilvalle, London.” ’Phone: 3190 Vie. 
1004 
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Telephones : 
20181 & 20182. 
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HAVE YOUR OWN BUYING AGENTS 
IN LONDON. 
ANY firms abroad find it convenient to have a London Agent for 
the purchase, inspection and shipment of all their supplies. We 
, have been established over 40 years and conduct a_ business which 
takes effect in every quarter of the globe and embraces large transactions 
in metal, machinery of all kinds, machine tools, engines of every type, 
steamboats, motor boats, motor cars, railway material; everything, in fact, 
which comes within the province of modern engineering production. We 
mapper 3 invite firms and buyers abroad to appoint us their London Agents and 
® desire correspondence with regard to terms, finance, shipping, etc. 
am OHN RIRCH €( OTD 
ah ATT mi ck NS eae eS RS 
m=xPORT BNGINEDRS, &ze., &ze., 
Cables: ‘‘ Enpgavour, Lonpon.” 2, LONDON WALL BUILDINGS, LONDON, E.C.2. 


























FOSTER INSTRUMENT CO., 
Experts in Pyrometry. 





We invite your inquiries for pyrometers 
for any application. Our instruments are 
thoroughly practical and reliable. 


Descriptive lists gladly sent on request. ead 


Head Office & Works: LETCHWORTH, H®**: 


























INCREASED PRODUCTION. 





BY USING 
DOUBLE THRABED-WAYT SOREWING MACHINES 
CAPACITY :— For all descriptions of TUBE FITTINGS. 





No.1 MACHINE UP TO 1 IN. FITTINGS. “ ia 
Noo nw 2 SAMUEL PLATT, L aint 
3 TD., Mon. FERNAND PERORIZET, 
. bad ENC. 


DEMONSTRATIONS :— WEDNESBURY - - 29-31, Rue de Chabrol, 


Arranged at our Works. Telegrams: “ PLATT,” Wednesbury. Telephone: 60 Wednesbury. Paris. 








8367 
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Telephone :— 


Renee merenem™ MANGANESE anob SILICON COPPER, _ Potsries'304 
.. PHOSPHOR BRONZE, Tin « Copper. 


Mangan 


~ ANTI-FRICTION METS OGL HARDENED. 
uci BABBITTS aND PLASTIC METALS. 


WE HAVE NOT HAD A 


rove vears." CASTINGS any SIZE OR WEIGHT. ~—“ttone* | 


BILLINGTON & NEWTON, LrD,, ‘stirs. 







Non- 
Erosive 
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SOME ADVANTAGES of 
LOW COST OF BLUE-WATER-GAS. LOW FIRST COST OF PLANT. LOW LABOUR COST. 
LOW WEAR AND TEAR. SMALL SPACE REQUIRED. 
RELIABILITY AND SAFETY IN OPERATION. CHOICE OF MATERIAL (Gas Coke, Oven Coke, Hard Coal). 
IMMEDIATE AVAILABILITY. HIGHEST EFFICIENCY. 


HUMPHREYS & GLASGOW, Ltd. 


38, VICTORIA STREET, LONDON, S. W. I. 











= 
| 
| UNDERFEED STOKER COMPANY, LIMITED. 


COMBUSTION DBNGINEDARS. 





MANUFACTURERS AND HOLDERS OF THE PATENT RIGHTS OF THE 


LOPULCO SYSTEM or PULVERISED FUEL. 





Illustration shows Cross Section through Boiler House of the Sce. Anme. Union d’Electricité, 
Paris, at Vitry, where the system is being installed for four Boilers, each with a heating 
surface of 16,678 square feet. Normal Evaporation per boiler per hour from and at 212°F, 
140,580 lbs. Maximum Evaporation per boiler per hour from and at 212°F, 210,870 lbs. 







A Combined Efficiency of 84°% based on the Gross Calorific Value of the Coal 


is Guaranteed. 


COAL DRYER 
EXHAUSTER 





COVENTRY HOUSE, SOUTH PLACE, LONDON, E.C.2. pam. 


1476 
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TURBINES 


High Pressure. Mixed Pressure. 
Low Pressure. 










——— see eee ee Miustration shews GEARED TURBO-GENERATOR d in our Works at Bedford. 


GENERATORS, AND clei: iaiaiacidirass - 
CONDENSING P LANT. Alternating or Direct Current. Direct or Gear Drive. 


. W. H. ALLEN SONS & - — * 
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“THE MAKE THAT LASTS.” 


CONCRETE MIXERS 


for every class of work, in models 
and. sizes to meet every need 
profitably. SPECIAL MIXER 
FOR USE DOWN COAL 
MINES. 

CONCRETE HOISTING & PLACING PLANTS 
including Steel Sectional Tower 
with Head-Wheel Gear, Friction 
Winch, Hoisting Bucket, Receiving 
Hopper, Chutes, etc. 


TAR-MACADAM PLANTS 


also Asphalt Plants, as used by 
leading slag-owners, quarries, road 
authorities and Ministry of Trans- 
port. Portable and Stationary 
models with outputs per hour of 


4, 6, 12, 20 and 30 tons. 
STEEL PILING & PILING PLANT 


for the efficient, safe and economical 
construction of cofferdams, shaft- 
sinking, maritime work, etc. Ran- 
some Type D Steel Piling is not 
only best and safest in use, but 
considering its larger area-covering 
capacity, it is more economical than 
other steel pilings. Four. weights. 


Kindly address your enquiry to “ DEPT, E.” 


RANSOME MACHINERY CO. (1920) LID. 


DEPT. E, 14-16, GROSVENOR GARDENS; LONDON, S.W.1. 


WRITE 
TO DEPT. E 
FOR CATALOGUES 
AND QUOTATIONS 
ON ANY LINE. 


Give Details of Your 
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STEEL . 


, HAND TIPCART. 


TAR- MACADAM AND 
ASPHALT PLANT. 


STEEL 
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EET PILING. 
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Improved Efficiency in Rolling Mills 


in the case of existing plant can be obtained by the addition of proved mechanical 
handling devices, which will eliminate arduous and costly labour and at the same 
time considerably improve production. 





WILLIAMS” PATENT MANIPULATOR 
LARGE ROUGHING AND FINISHING MILLS 


We are Sole Makers of the 


and shall be pleased to submit estimates on request. 


This Manipulator is the most 
efficient device for handling all 
sections at Roughing and Finish- 
ing Rolls, being :—- 




















SIMPLE AND ACCESSIBLE. 





SUITABLE FOR TURNING 
OVER ANY SECTION. 


; CAPABLE OF SETTING UP 
fa AND HOLDING ON EDGE 
SLABS, SQUARES OR 
DIAMONDS. 

i CAPABLE OF DELIVERING 


PIECES INTO THE ROLLS IN 
ANY POSITION REQUIRED. 





‘6 Williams” Manipulator at 36 in. Roughing Mill. 





“DAVY” HIGH-SPEED FORGING PRESSES, 100 to 12,000 tons power. 
“DAVY” ROLLING MILLS AND STEEL WORKS MACHINERY. 
LANCASHIRE, CORNISH AND “BLAKE” WASTE HEAT BOILERS. 

















gaa | DAVY BRO? UP 
cums || CIS) s O50 0) 


Estab¢d 1830. 
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DOUBLE GEAR 
FRICTION FASTHEAD. 


FOLDING OVER 
CHASING ARRANGEMENT. 


AUTO. FEED TO 
vyTURRET. 





LOOSE- 
HEAD. 








J OHN LANG @ SONS, ha has Lathe Manufacturers, 


JOHNSTONE, near GLASGOW. 





WE MAKE A FULL RANGE OF 


‘ CAPSTAN 
> and TURRET LATHES 


from 4 in. to 13 in. height of centre. 


This range will deal with bar work 














up to 84 in. diameter and chuck 
work up to 30 in. swing. 


Double Tool Lay-out on a Ward 64 in. Capstan Lathe for the production of 2 in. Copper Rings for 
Superheaters, The total production time complete is two minutes per ring. : 


WE HAVE SPEICIALISED 


in the manufacture of this type of machinery for many years and have a very wide experience, so 


SEND US PRINTS OR SAMPLES OF YOUR WORK 


and let us tell you the methods we should adopt on our machines. Even if you do not 
require new machinery, we may be able to supply more efficient equipment than you are 
using at present. We shall be pleased to send a technical representative to discuss any 
point with you, 


H. W. WARD & C® [7 *SiemincHam. 
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BRUSH MOTORS 


which will give you years of 
satisfactory running with a mini- 
mum of attention. 


Design and manufacture in accordance with 


BRITISH STANDARD 
SPECIFICATION 168/1923. 


Write for prices and particulars 


FALCON works ESERLISSES: oucxsoroucu, 














ENGINEERING. 

















You Can Reduce the Cost of Shunting 


by using the 


JEFFREY 


COMBINATION TROLLEY AND 
ACCUMULATOR LOCOMOTIVE 


for Shipyards, Docks, Factories, Mines and Mills. 





FULL PARTICULARS UPON REQUEST. 


THE — MANUFACTURING CO. 


in Great Britain by 


HUGH Woop & CO. LTD. 


al sige ohare namaged Eo. 3. 
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Head Office: NEWC iene -TYNE. And at MANCHESTER and CARDIFF. 
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Ingersoll-Rand Sandvik Drill Steel is of special analysis, made to meet the particular requirements of 
Hammer Drill Steel users. Largestocks of this Steel are always available for bulk orders, or Customers 
may order it ready for use direct from our Works at Manchester. 


Here are a few Ingersoll-Rand Steels and Bits, which can be speedily supplied, made up 
Write and let us know your requirements. 


1. Solid Cruciform for “Stopehamers.” 6. Solid Spiral for “Jackhamers,” 
2. Hollow Round for “Leyner” Drills, 7- Rose Bit on Solid Steel, 

3- Solid Octagon for Piston Drills. 8 Carr Bit on Hollow. Steel. 
4. Solid Hexagon for “ Be i en 9 Cross Bit on Solid Steel, 

5 Hollow Hexagon for “ ers,” to. Cross Bit on Hollow Steel. 


11, Ex, Bit on Solid Steel. 


INGERSOLL - RAND COMPANY, LIMITED, 


165, Queen Victoria Street, E.C.4. 
GLASGOW . - - . e 
MANCHESTER - - - ~ - 196, Deansgate. 
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Ingersoll-Rand 
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Exclusive Methods 
+ of Manufacture. 


pinions for S.S. “ Lieut- 

enant d’Missiessy,”’ 2500 

ak teak a Sala In the production of machine cut Double Helical Gears, and the 
Machinery necessary for this process our experience is unique. We 
were among the first in this field of endeavour, and as a result of 
skilled research and exclusive methods of manufacture, we have 








been able to maintain, and even to increase, our original advantage 
over competing manufacturers. 

The greatest care is taken by us in the selection and testing 
of the materials used in our manufactures. Only the finest 
grades are employed, and nothing leaves our Works without 
undergoing the most exacting tests as to accuracy of manufacture, 
and efficiency of performance. 














Low speed wheel of Re- 
placed Gear on SS 
“ Lieutenant d’Missiessy.” 
Double Reduction Gear 
2500 S.HP., 3380/90 r.p.m. 
Illustration shows wheel 
on cutting machine. 


We ~ pe goer enquiries for gear- 

ing of all types Our success and 

reputation ave been achieved by 

solving other people's power 
problems, 


Standard L.S.R. 
Gears. Ratios 
up to 12.1. 


te POWER PIANT Co.,Lrp. 


WEST DRAYTON, MIDDLESEX. 


Telephone: Telegrams : 
YIEWSLEY 71 (2. lines). “ROC, WEST DRAYTON.” 
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PREMIER 


LARGE GAS ENGINES 


SPECIALLY ADAPTED FOR DRIVING 
DIRECT-COUPLED ALTERNATORS IN PARALLEL. 


We were the pioneers of large gas engines in this 
country, and our long and unique experience 
enables us to design and manufacture engines 
unequalled for economy and continuous reliability. 


We have installed thousands of HP. in large gas 
engines, both industrial and electric lighting, 
working on town’s, producer and blast 
furnace gases, and shall be pleased to 
submit specifications and quotations for 

any type of gas engine. 


THE PREMIER GAS ENGINE CO., LTD. 


SANDIACRE, Near NOTTINGHAM. 
London Office :—139-141, Queen Victoria St., E.C. 4. 


Bracches and Agencies in 
all Priacipal Ceatres. 
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ence of over thirty years on the sub- 
ject which its title implies, deals 
fully with the use and application of 
Chain Gearing for general Engineering pur- 


HIS book, which is a 90-page 
| treatise compiled from our experi-: 


“Power Transmission by Chain” 


A Copy of “POWER TRANSMISSION 
BY CHAIN” may be obtained post free 
on request, but in view of the costliness 
of this publication its distribution is con- 
fined to firms or their responsible officials 
whose. applications are made on their 
business letter paper. 














poses, and describes Chains of our manu- 1 i ae 
facture in: detail. Kindly mention “Engineering” when 


writing. 


Illustrating a 20 HP. ‘* Brampton *”* 
Chain Drive operating exhaust fan at 
the works of the Gas Light and Coke 
Co., Beckton. Distance between shaft 
centres 4 ft. Chain case has been re- 
moved for purpose of photography. 








































Write for 
a copy 
of this 
invaluabl 
BRAMPTON BROS., LTD. : pa 
Head Office and Works: To-Day. 
Oliver Street, Birmingham. 





959 











CONOMY is the first con- 
sideration of all commercial 
transport; and the mileage 
you get from each tyre . 
must be your first enquiry. . 


oa ae 


are built with a view :to economy 

and satisfaction. There’s'a Dunlop 

pee: tyre for every kind of commercial 

<v vehicle, and each one will help to 

reduce: your transport-running costs. 
+ TRADE mare 


t a ~/ 
DUNLOP = 


DUNLOP RUBBER COP tt? BIRMINGHAM — AND. BRANCHES THROUGHOUT THE WORLD 


L 
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“ENGLISH ELECTRIC’,GOVERNOR. 
Important Features. 


Accuracy of Regulation. 
(1) Pivots relieved of all spring load. 
(2) ~ supplementary adjusting springs. 
(3) Torsion caused by spring compression allowed 
for by ball thrusts. 
(4) Friction reduced to a minimum by the use of 
] bearings. 
. Accessibility. 
By removing two accessible nuts the Governor 
can be lifted clear without disturbing either 
governor spindle or governor adjustment. 


Cost of Upkeep and Replacements. 


(1) Governor is totally enclosed. 

(2) Lubrication -is automatic, : efficient, and with 
visible feed. 

(3) There is no wear—the ball bearings only 
-rock and do not rotate. 


The illustrations show one of two 10,000 Kw. 1500 R.P.M. Steam Turbine Sets 
/ supplied to a Corporation Power Station, and a sectional drawing of the Governor. 


A more detailed description will be forwarded upon receipt 
' of application. 


| | The ) 
ENGLISH ELECTRIC 
Company, Limited. 


WORKS: BRADFORD, COVENTRY, PRESTON, RUGBY .& STAFFORD. 
HEAD OFFICE: 


Queen’s House, Kingsway, London, W.C.2. 


‘eiieaaatiaatimaaia 




































J 


TURBINE ADVT.,: SERIES -No. ‘I. 


9514 
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HUDSON PATENT CYLINDRICAL ~& WATER-TUBE BOILER. 


| ie 


ESTIMATES & SPECIFICATIONS 
WILL BE SENT ON APPLICATION. 


Pek ee * #e 
ang ey? a eee. 


Possesses in a high degree the essentials of DURABILITY, STOUTNESS and SIMPLICITY. Rapid and positive 
CIRCULATION gives uniform temperature throughout and prevents strains due to unequal expansion. Years 
of experience have proved the capacity of the Boiler to withstand the most strenuous service without tube 
trouble or fatigue in any part. NO ECONOMISERS or other heat saving device required, 80% efficiency being 
obtained under average conditions from Boiler alone. FUEL CONSUMPTION 25% to 35% LESS than for 
Lancashire Boilers: FLOOR SPACE occupied about half that taken by Lancashires. Boilers guaranteed. 
Superheaters fitted when required. 8674 


THOMAS HUDSON Ltd., sHEEPFoRD sBoiLeER works, COATBRIDGE. 





fitted with Patent Michell 
Bearings —- 1500 Kw., 


3000 to 500 r.p.m. , GEARING 
q EFFICIENCY. 

To Power Engineers 
who take a pride in 
their achievements 
DBS GEARS re- 
commend the m- 
selves as a product 
of truly outstanding 
merit, both for 
extreme silence and 
dependable per-~ 
formance. 

“ Ask for our New Tréatise.” 
DAVID BROWN «SONS 


(Hudd.), LTD. 
LOCKWOOD. HUDDERSFIELD. 


We make gears of every 
description, 
Teeth cut in customers 
blanks, or complete gears 
in any material. 
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23. 
il SANNA 
R. Z 2 
z = 
= Telephones -— London Office :— == 
z parton Pon o ABBEY HOUSE, WESTMINSTER. = 
: Tata 
= Telegrams :— = 
= ‘LOCO. GORTON”” Veerenhté Aatiiners = 
E *“*FOLGORE, SOWEST.” = 
Z High Class = 
oe LE LOCO. WHEEL CENTRES & GENERAL CASTINGS = 
N. 5 = 
2 On the Lists of the . . . = 
2 WAR OFFICE, ADMIRALTY, INDIAN STATE RAILWAYS, CROWN AGENTS for the COLONIES, Ete. = 
BEYER, PEACOCK & CQ., LID., — 
a BE GORTON FOUNDRY, MANCHESTER. = 
iz 
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VISLOK’S MILLIONS of WORKING RECORDS after 


8 Years in practical service in all trades offers Absolute Security and Safety to all Users and 
Makers of Machinery and guarantees to lock Permanently under all or any conditions. 










VISLOK CANNOT 
SLACK BACK 


SO-CALLED LOCKING 
GADGETS ARE 
MAKE-SHIFTS 






al 


=" 
Natl 








(il) MILLIONS 





VISLOK 





















MILLIONS 
SOLD SOLD 
Safety TRIPLE Lock Nut 
in the World. 
NO PERIODICAL A SELF- 


CONTAINED UNIT. 
NO EXTRA PARTS 


INSPECTIONS 
OR TIGHTENINGS 


1446 


Sold. by all Ironmongers “Safety First’ Booklet post _ 
and Garages. Made in Sizes from free, apply to VISLOK Ltd. 
Salisbury Sq. London, E.C.4 v. 





Patented in Chief Countries of the World. + in. to 4 inches. 
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“Sentinel” Air Compressors 


“ Sentinel” Valves 


(Made at Sentinel Valve Works, Worcester). 


“ Sentinel ” Steering 
Gears 


“Sentinel” Ash Hoists 





Steam Driven Compressor. Capacity 6500 cu. ft. per minute. 


ALLEY & MACLELLAN, LTD.. | 


Sentinel Works, - =- GLASGOW. 


1121 
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Any Capacity up to 
30,000 Gallons. 


PS 


The Vertical Tanks shewn 
in accompanying illustra- 
tion are 10 ft. 3 in. high by 
9 ft. diameter, and of 4000 
Gallons Capacity. 


We Specialise in Welded 
Tanks, 30 ft. long by 9 ft. 
diameter (approximately 
12,000 Gallons Capacity), 
as supplied to the leading 
Petroleum Companies. 








¥ 


wane Prices and Particulars from :— 








THE STEEL: BARREL COMPANY, ‘"- 


winae'ei's 2, Phoenix Wharf, UXBRIDGE, Middlesex. . -suras‘Stise- 


1282 
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Turbine Pumps 


Dayspare Pumps:Souve Punpine Propuens. | 








5 














The Selection of the Right Type | 
of Pump is.of Vital Import- fl 


ance to: You. il 


he e ‘ 
F 
Our Experience of over 50 Years | 
is at Your Disposal. 





















































PLEASE CoNnsuLT Us. 





























PUMPS for HEADS up to 3000 feet. 
CAPACITIES up to 5000 galls. per minute. 





DRYSDALE & CO., LTD., YOKER, GLASGOW, W.. 


TELEGRAMS :—“* BONACCORD, GLASGOW.” WRITE FOR CATALOGUE. 3818 
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Special Quality Free Cuttmg Steel for 
~.« High Speed Machining. 


Park Gate Iron & Steel Co., Ltd., roTHERHAM, 


YORKS. 















London Office : 38, Victoria Street, Westminster, London, S.W.1. 


Give this excellent Steel a Trial! 
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The new Lyons Corner House, Coventry Street, London, W. 


Li ghting Landmarks 


(Il) 


HE new Lyons Corner House—the 
largest Tea Restaurant in the 
World —is_ illuminated throughout 
exclusively by OSRAM GASF ILLED 
LAMPS, with G.E.C. Fittings. 


No less than 3500 lam - will be in constant use, 
giving a total light of 2,000,000 candle power. 


Make your light brighter, and your electric light bill lighter 
by using 





GASFILLED |. AMPS 


Sold by all leading Electricians, Ironmongers and Stores. 


li eo oe MUA U 


















































Advt. of The General Electric Co. Lid. | Magnet House, Kingsway, London, W. 1301 
? Make Every Pound of Your Coal Count : 
; Thorough combustion of : : : 
: fuel is assured with : : 3 
: Sirocco Mechanical Boiler 3 3 ; 
: Draught; and by getting $ $ : 
: the utmost of the heat units : : : 
: out of every pound of coal ¢ : : 
: “Sirocco” Equipment 3...<® : 
: undoubtedly ensures the 3 : 
: economical operation of $ : : 
: the power plant. : : : 
Z ; 14 stROCCO INDUCED DRAUGHT FANS 45-IN. DIA., INSTALLED : 
-— 3 AT BLACKBURN MEADOWS POWER STATION, SHEFFIELD. : 
MECHANICAL BOILER DRAUGHT No matter how large or small the Boiler Plant, there is a 
Saves fuel, increases the steaming capacity Sirocco Equipment to suit it. vena Single Factory Boiler 
of -the boilers and abolishes black smoke. can show improved efficiency with Mechanical Draught. 
DAVIDSON & CO., LTD., sirocco Engineering Works, BELFAST. ™ 











< 








a 


L 


aera = B 











1923. | June 29, 1923.] ENGINEERING. [SUPPLEMENT pose XVi1] 67 


Tu) ee 
PRICE — Satisfactory. 











Something (ood 


for: — ENGINEERS, 
FOUNDRIES, etc., ete. 


BLT 
HUMINT 


COUN 
TOURER 





No experimental details. 


Composed of well-tried 
COMPONENT PARTS. 











MOTORS. 
STANDARD tise. 
REDUCTION GEAR, etc. 


Capacities 4; to 5 Tons. 




















Delivery—GOOD. . ot 
i H. WHARTON, Lop. Sicockport: 





KENT'S UnirormM “M” Type 
PosITIVE METER 


Kent’s “M” Type is a modification of Kent’s 
“Uniform” Meter, with which most Waterworks and 
Hydraulic Power Engineers are familiar. This type 
has been designed with inlet bores varying from 3 in. 
to 14 in. diameter. 


The Uniform “M” Type is moderate in first cost by 
reason of its small bulk and light weight, inexpensive to 
install, and, because of i its simplicity, mc most gg + mm 


to maintain. 


No hand fitting operations are involved in its manufac- 
ture, all parts being machine finished to fine limits. 
This ensures interchangeability of all working parts. 





Write for Pamphlet 614/R. 


es Office :— e td orks :— 
a HOLBORN, c O ro eC K n t ~— eameae Beds. 
LONDON, W.C. 1. LONDON E LUTO N jer 
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We Design, 
Manufacture 2=4 
Steel Industrial Plants 




















SOUAUAAUAUGEREROGEOGUEGRCUSOGIEROSOREQGEREGREEGREROREGREOGOREGEOGUHOGUEUUROGEOSEHQREOREROGEOGUEESOQEEOAEOUHEEI 














,Anaual Capacity, 400,000 Tons 





ol 


MeClintic-MarcshalHl Products Co. 
Works : PITTSBURGH, U.S.A. 
Foreign Contract Department, 50 Church Street 
ON aa is . NEW YORK, U.S.A, ~« 
Cable Address Codes 
Bridge over'the Han River, South Manchurla Ratlway, Asta. ‘* Macmarsh,” New York Bentleys, General, Western 
‘se *: Union, Lieber. 
England: ‘George A. Smith, St. Stephen’s House, 
I 


Steel Construction Work CS oe 


Newton, Paris é 
To try to give a list of all the things we could do for you in the way of Steel Construction Holland: FN Oe a atachep rs, Posthns 250, 


would cover pages of this publication. If you have a steel construction job to be done South Africa : Robertson & Moss, 11-17 Trust Building, 
ll and i fely | i Johannesburg 
well and on time you may safely leave it to us. \ China : Lae, Glines & Company, 4-B Peking Road, 
“Se ee “. Shanghai 

For over twenty years we have been furnishing steel structures, pipe lines, transmission Japan: H. E. Root, 55 Yamashita-cho, Yokohama 

‘ 7 e ; Cubas C. A. Pesant, Apartado 2429, San Ignacio y 
towers, steel bridges, etc. We are prepared to furnish estimates on any steel construction Obrapia, Havana 
° Argentina: L. E. Young, 46, Reconquista, Buenos Aires 
job throughout the World. Brazil; li. M. Sloat, 109, Avenida Rio Branco, 

Write for descriptive booklet No, 11 Rio de Janeiro. 


McClintic-Marshall - 


| Steel Construction 
DOLUEROUUREUUEUAUUOUCTERNEOEROOUO TEER OEEREEREEOESECUEEO OTERO TONE TTERAOTERE TERRA GEUOU OCCU OTRO TETOTUREOO GONG UROEOTUOO GROG UUOROEEROEROCUUREETEGU OURO OUUOUTUEOO TREO TEGO GUEOOTEEUOEOO 


DOVUUEUUUEESUCDUGTONECUOCUUEOUGEOEGEEAEUUOEDOUDORUANOOUONUEUOGUOEOOUOEUONOOEOOUOOEORES 


PT 


LANGASHIRE Teas LANCASHIRE & Crypto 


Get better terms from Electricity Supply Coys. 


First introduced in 1910, LANCASHIRE Self- 3 % hs * SEE F i “3 
Starting Synchronous Motors are the pioneers of LA N (es\ SH | y é ps 
their type in this country, and 14 years’ accumu- i AES i O77 EEE A tee % 
lated experience of a large number of installations, _ — 


from 50 up to 1000 K.V.A., is at your service. SELF- STARTING 


SYNCHRONOUS 
MOTORS 


improve the Power Factor 


while Driving Useful Load. 


Air Compressors. Pumps. 
Textile Machinery. Blowers. 


Line Shafting. Fans. 


DYNAMO & No skilled attention is required. They start 
She LANCASHIR MOTOR CO,LTD. up like ordinary induction motors and pull 
associated with CRYPT ELECTRICAL themselves into synchronism. 


She co, —— LTD. 
Send for particulars and become familiar with the superiority 
of LANCASHIRE & CRYPTO design and construction. 


» fUS x 
E43) GYIHSVIONWT 
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TRAFFORD PARK, EXPORT DEPT.: WILLESDEN, 
MA P 28, VICTORIA STREET, N.W. 10. 
_ “ope LONDON, S.W.1. ee Look for 
mene OOD SEs Tate "Phones: 961 and 962 Victoria. Phone: 2240 Willesden, 4 lines. these Signs of 
ah : 4 : °C x A 
Sma “lene ewe” Unroma Soman Conon, Cond? ee Menor 
S : tability. 


Codes: A.B:C., 5th Ed: B.E.AM.A.: Benrusy’s; Western Union: Parvate, 


B) vaNGASHIR BA E$S Crypto SB): wancasuire Ces 
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SPANNERS. 


Single and Double-Ended, All sizes up to 2" supplied from stock. 


SPECIAL SPANNERS made for following trades :— 
ENGINEERING | AGRICULTURAL IMPLEMENTS | 
SHIPBUILDING RAILWAY PERMANENT WAYS. . 
CONSTRUCTIONAL MACHINE ‘TOOLS Oe ede AY 


BRIDGE BUILDINGS | LOCOMOTIVES 
MOTOR CARS AND LORRIES WATER DEPARTMENTS 


ARMSTRONG, STEVENS & SON, LTD, mrrast,st, 


Works :—WILLENHALL. 807s 





ited 


PRICES QUOTED ON APPLICATION. 











CAMMELL LAIRD & CO., LTD.. 


SHEFFIELD ano BIRKENHEAD. 








BATTLESHIPS. ARMOUR. 
CRUISERS, PROJECTILES. 


DESTROYERS. STEEL CASTINGS 


PASSENGER AND || and FORGINGS. 
CARGO BOATS. TOOL STEEL. 
MARINE. ENGINES. HIGH SPEED STEEL. 


BOILERS. J FILES AND RASPS. 


1341 


CAST STEEL PRESS BASE. 
TOTAL WEIGHT, 70 TONS. 














STEEL WORKS :—SHEFFIELD. LONDON OFFICE :—3, Cenrrat Buitpines, Westminster, S.W. SHIPYARDS :—BirkENnEAD. 
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PETROL PARAFFIN & GAS 


ENGINES 


fanniactated « at Wembley by a world 
famous engineering firm, the Aster 
engine enjoys an enviable reputation for 
high class workmanship and efficient 
running. Designed and built with the 
object of creating greater power at less 
cost there are already actually more 


than 30,000 in use. Compact, Light 
and Economical. A Model for every 


purpose. 








PRACTICAL DEMONSTRATIONS 
ARRANGED FREE ON REQUEST. 


THE ASTER ENGINEERING CO., Ltd, 
WEMBLEY 3 2 MIDDLESEX. 1088 
Telephone $3 :: Wembley 22 & 23. 
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Chaplin Cranes 


= 











id — NN ee. 
Z) Seni 





Overheads up to 150 tons capacity 
Dock Cranes Locomotives 
Level Luffing Cranes Grabs 


= All Types. be 





BLECTRIC GANTRY CRANB—SPAN 100 FEET 








London Office:— 


Send for our new Catalogue. 10, Broad Street Avenue, E.C.2. 


Representative - . - JAS. GOLDER, M.I.M.E. 


ALEX. CHAPLIN & Co. Ltd. 
= GOVAN : GLASGOW © :: 


1183 
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BALL .. ROLLER 
BEARINGS. | 











Journal Thrust 
Bearings. Bearings. 
1886 o7 years experience 1923 








Steel and Metal Balls. 4 


The AUTO Machinery Co., Ltd. 














+ | ~= ill Coventry, Eng. ucts. 
nie | 

| PRODUCE YOUR OWN 

1] OXYGEN 





AT LOW COST 


By installing 
PBE. 
GENERATORS. 


OXYGEN - = = - 99% PURE. 
HYDROGEN - © *—- 996% PURE. 


DIRECT FROM THE CELLS. 










Ta 





Full particulars from— 


THE RED RE ELECTROLYTIC PLANT Co., LTD. 
New Crane Street, CHESTER. 
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THE 


STEEL CONSTRUCTION CO., L™ 
GRAIGHALL IRONWORK8, GLASCOW. 


London Offices — 


118, CANNON STREET, E.€.4. 

















Th 














Designers, Makers and 
Erectors of 

Steel Framed Buildings, 
Riveted Tanks, Pipes, 
Hoppers and _ General 
Constructional Steelwork 
for Home and Export. 

















QUANTITY PRODUCTION OF QUALITY PRODUCTS 


COPPER AND BRASS SHEETS, WIRE, TUBES, DROP FORGINGS, CRANKSHAFTS, CONN. RODS, VALVES, 
WRENCHES, SPANNERS BOLTS, NUTS, RIVETS, CUPS, BALLS, FILES, SPRINGS, CHEMICALS, ABRASIVES, Etc., Etc. 


FURNACE AND FUEL TO SUIT CONDITIONS 


GAS, ELECTRICITY. 




















COAL, COKE, OIL, 











(CBBONSBROSE 
DUDLEY 


aaa 


URNACe? 













HEATING, ANNEALING, HEAT TREATING, CAR AND BALL TYPE, CONTINUOUS, AUTOMATIC, 
MUFFLE, ROTARY FURNACES. 






GIBBONS BROS. LTD. beg to announce that they have entered into arrangements with GIBBONS BROS. LTD., 
the W. S. ROCKWELL CO., NEW YORK, U.S.A., as their r presentatives for the British . DIBDALE WORKS, 
Empire, excluding Canada, for the manufacture of their Industrial Heating Furnaces. DU DLEY, WORCS. 


CORRESPONDENCE INVITED. or Geen. 
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CLARKE, CHAPMAN & CO., Lto., 


VICTORIA WORKS. GATESHEAD. 


GENERAL & ELECTRICAL ENGINEERS & BOILERMAKERS. 
a SPECIAL FEATURES: 


Maximum ease of access for 
examination and cleaning. 








WATERTUBE BOILERS. 
‘‘'WOODESON’S” 


RPATINTS 


All heating tubes straight 
and of equal length. 


Maximum steam release 
-areas. 


Good Combustion and 
Circulation. 


FOR ALL DUTIES. 


Telegrams: CYCLOPS, GATESHEAD. 
Telephone Nos, : 1070 & 1073 Central, and No. [37, Citys 
Trunk Calls: 2196, Central. 


Ease in erection. 


Large steam space. 


CODES :— 
A. B. C. 4th, 5th & 6th Editions. A.1., 
Engineering, 1st & 2nd Editions, 


LONDON OFFICE: 





Lieber’s, Broomhall’s Moreing & Neil’s, Watkins, 50, Fenchurch Street, E.C. 
Western Union, Marconi International, Installation of Three Woodeson Boilers, with Superheaters, e 
Bentley’s Complete Phrase Code, and Private. supplied to large Power Station In Lancashire. Telegrams—“Oyclops, Fen, London.” 








—————————— 
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GREI «= 
CRUDE OIL ENGINES 


FOR RELIABILITY AND ECONOMY. 
Marine’ and Stationary 4 to 330 B.HP. 


VOGT AND MAGUIRE LIVERPOOL. 
"Phone: Bank 9015. ‘Grams: «Vogt, Liverpool.” 














LOCOMOTIVES} 


EROM STrock. 
ALL GAUGES AND SIZES. 


KERR STUART'S 


5, Broad St. Place, London, E.C. 


BELLISS . MORCOM 


BIRMINGHAM. LITO. 
Selt-lubriatiag Steam Engines, Turbines, 
Alr & Gas oo Condensing Plants, 
Heavy Oil Ensgines, Paraffin Engines, 

Pneumatic Hose Couplings, 
See Illustrated Advt. every month. 1235 


DANIELS CAS PLANTS 











DANIELS CAS ENCINES 
DANIELS HICH-SPEED PUMPS 

Complete Pumping Installations. | 
1. 24, DANIELS Lud, Engr, Stroud, Eng. 


Advt. lant and next week. 


iMKNBULL'S 
~AFETY, STOP 
(HECK SLUICE 

REDUCING 


EX. TURNBULL & CO1T® 
_GLASGOW. 














=>"SELF-ADJUSTING 
UNCLIMBABLE 
_ere™ RAILING = 


FIELD GATES 


TENNIS. 
FENCING 








MARSHALL, FLEMING 


ENGINEERS AND CRANE MAKERS 


& Co. LTD., 


MOTHERWELL. 











GROUP OF ELECTRIC CANTILEVER CRANES 
faring a Tons at 100 Feet Radius 


snare ROR ARN RIA Se 














<A RTCENNReR  OR 
ORGINGS 
| UPSETTER FORGINGS | 
| HYDRAULIC FORGINGS | 
2 q 
| —LET US QUOTE FOR YOUR REQUIREMENTS— | 
: THE SCOTTISH STAMPING & ENGINEERING COY., LTD. : 
é AYR, SCOTLAND. we 
Telegrams: STAMPINGS, AYR. : 
J Telephone: 166 AYR. : 
onan NNN 
faeronmaneerae — 








Vs 


0 Efficient & 
Convenient 


The toughest and most reliable 
jointing for highest steam pres- 
sures, acids, oils, ammonia, &c. 


Supplied in sheets 40 in. by 40 in. 


Marked in inch squares for quick 
measuring. 
Sole Patentees and Manufaciurers: 


The BELDAM P PACKING & RUBBER 


29, Gracechurch Piseweat, ‘Londen, E.C. 3. 
Telephone: Avenue 1982. Telegrams : “ Veepilot.” 


" 
1028 


TheSeal of 
cu od 
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STOCK REMOVING. HENRY J. COLES, Ltd., 
SEGMENTAL DIREY. 
WHEEL atid 
LU M S 1) EN SURFACE GRINDERS. Treveliing’ Crumen” 
Vertical, Shunting and Magnet 
Horizontal, Cranes a Speciality. 
Planetary, Navvies, Grabs, &c, 


Traversing Table, 
Rotary Table, 
Traversing Head, 
Oscillating, 
Openside Precision 
Periphery Type. 


TOOL GRINDERS. 


1532 







N 4 Oscillating. Curved Lip. 
o. 74. Plain Cup Wheel. Gauge & Form. 
30 in. by 14 ft. Periphery. Floor Type. 


THE LUMSDEN MACHINE Co, Lrp, GATESHEAD. 


TELEGRAMS: ‘EXPERT, GATESHEAD.” TELEPHONE: No. 151, GATESHEAD. 





jionte < 








TOTO. TAU 





MARIN E FEED WATER FILTERS. 


THE DAWSON (PATENT) GRAVITY 
FILTER. 


Embodies all the essential requirements of 
a.good Marine Feed Water Filter. 


(1) The Gravity system allows the oil to be 
separated from the water without any tendency 
to force oil through with the water, 

(2) The large surface and area of the filtering 
elements means a corresponding low speed of 
flow. This allows the oil or grease to be 
entirely separated from the water. 





(3) The volume of filtering material gives from 
4 to 6 times the filtering volume of any cloth 
covered filter without any increased resistance 
to flow of water. 


DAWSON GRAVITY FEED 
WATER FILTER. 


Correct in design and action. 


DAWSON & DOWNIE, LTD. 


ELGIN WORKS, 
CLYDEBANK. 


Moderate in price. 


y101 ‘TELEPHONE: 


& 93 CLYDEBANK. 


TELEGRAMS: 


PUMPS CLYDEBANK. 92 











aogg tons displacement. 150,000 horse power. oe knots per 


Seventy thousand JE Tubes 
were required. for the 
‘¢ Hood’s’’ Condensers, and 
when it is said that these 
weigh over 100 tons, and 
measure over 130 miles in 
length, an idea of the im- 
portance of the Condenser 


and its component: ante 
formed. C—O 











ABBOTT & CO. 


(NEWARK), LTD., 
NEWARK-ON-TRENT, ENGLAND. 
MAKERS OF EVERY TYPE OF 


HIGH-PRESSURE STEAM 


BOILERS 


From 1 to 2004.HP., 50 Ib, to joo Ib. 
Working Pressure, 











oy So 
TUBES are produced by new 
and scientific methods under 
the personal supervision of 
experts through every operation and J 
= y are die: quality, finish , 7 
130 MILES OF TUBES 
Specialities: ° 
< Cupro - Nickel Condenser and “Melloid” Tubes for Condensers” and ' 
Locomotive Boiler Tubes are Boilers are a true bronze and uneq 


H.M.S. “* HOOD.” practically indestructible, for their acid resisting properties, 


Built by Messrs. John Brown & Co., Ltd., Clydebank. Condenser Plates and Ferrules, to meet any specification and suit all requirements. 


ALLEN EVERITT & SONS, LTD., mvc. 





1345 


SMETHWICK, BIRMINGHAM. 





- as 


FLANGED and WELDED vino J “wen 
description. MOTOR 

| HYDRO’ CASINGS. REPAIR FIRE. BOXES. 
EVAPORATOR SHELLS. AIR RECEIVERS. 
DECREASING PLANTS. VULCANISING 
PANS, &c. 


1243 
Contractors to the Admiralty, War Office, 


india Office, Board of Customs, Crown Agents 
&¢., &c 





Telegraphic Address: - - “ ABBOTT, NEWARK.” 
Telephone: No. 34. A BOC Code4thand Sth Rditions. 
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ADMIRALTY 


Norks :—Bridgeton Smelting Works, 





AND WAR OFFICE LISTS. 


PEGLER BROS. «CO. (Glasgow), L? 


Registered omce:- 54, BROWN STREET, 


Fordneuk Street, GLASG OW. 





BRASS & IRONFOUNDERS. 


MAKERS OF ALL KINDS OF HIGH CLASS 


ENCINE & BOILER FITTINGS. 


—_—_—j———— 
MAKERS OF 


SANITARY & WATER FITTINGS. 


——e— 


Catalogue on application. 
——— 890 
Tele.: “GUNMETAL.” ‘Phone: 3240 CENTRAL. 





A WONDERFUL 


FOR DEFECTIVE CASTINGS, 
C U Sd & M CRACKS AND LEAKAGES IN 
@ PIPES IS THE 
66 
BOSS” IRON CEMENT. 


SOLD IN POWDER FORM. When mixed with water It forms 
a plastic mass. capable of being applied to any crack, blow-hole 

Pf porous part of any casting or fitting. The process of 
metallisation is effected In a longer or shorter perlod of time 
according to the grade of cement used. The compounds expand 
during metatlisation thereby completely filling and making tight, a 
permanent repair on leaky pipes, tanks, or other fittings. The 
repaired part is capable of belng machined, filed and otherwise 
finished to render the repair Indistinguishable. ‘‘BOSS” CEMENTS 
and JOINTING COMPOUNDS for all requirements 
for screwed, flanged and caulked Joints. 


The embodiment of years of research and 
practical experience. 


SATISFACTION GUARANTEED. 


BRITISH STEAM SPECIALTIES C° 


BEDFORD STREET, LEICESTER. 


857 














ne 











LIers. 








A. & P. STEVEN, L'0. 


181, St. James’ Rd., 
GLASGOW. 


London Office: 
10, CHARLES STREET, 
BLACKFRIARS, S.E,1. 





Manchester Office! 
12, CHARLES STREET. 





Birmingham : 
HARRY ASTBURY, 
DAIMLER HOUSE, 
PARADISE STREET. 716 











TELEGKAMS—Evaporate, Pollokshaws. “ 
Coprs—A B C, 5th Edition. A. & W. DALGLISH, 
- WEST OF 


SCOTLAND’ BOILER 
WORKS, 


Poliokshaws, 


CLASCOW. 


MARINE, 
DRYBACK, 
LOCOMOTIVE and 
MULTITUBULAR 
BOILERS. 


ALL SIZES. 
» 1289 


MADE BY THE 
MOST 
IMPROVED 
MACHINERY: 











MACHINE 
CUT 
WHEELS. 


WORM AND SPUR 
REDUCING GEARS, 


The REID GEAR C6O., 


LINWOOD, « 


near PAISLEY. 


















FOR ALL 
STEAM 
PURPOSES 


A. COCKBURN : Co. 


THISTLE VALVE WORKS, GATESIDE STREET, 
GOLROASGOW. 


992 


—— 














MANOHRESTER. 





aroma “he Lancaster” = 


BEET AL. IE CO 


PACKINGS 


For Piston Rods and Valve Spindles. 
Suitable for all Pressures, Speeds and Superheats. 
Description Catalogue post free on application. 


PENDLETOF. 


(&.T.M.) 








PBN DPDLEToNn, 





LANCASTER & TONGE, L”™: 


Sole Makers of ‘‘The Lancaster’’ Steam Traps, Pistons, Limit Piston Rings, 
Steam Dryers, Machine Moulded Wheels, &c. O 8926 


MAN CHES TE. 














BRAIME’S cetesrateo 
SEAMLESS STEEL OIL-CANS. 
onium: tes Swit» SEAMLESS ELEVATOR BUCKETS, 


to the British Admiralty. OP TOOL STANDS, &c. 





SPBOIALITIES :— 

Seamless Steel Oil-Cans. 

Folded Bottom Oil-Cans 

Seamless Steel Reaper Oilers. 

Ships’ Hand, Bunker & Space Lamps, 

Seamless Steel Elevator Buckets. [&c. 

Riveted Steel Elevator Buckets. 

Steel Rollers for Conveyors, &c. | 

Seamless Steel Shop Boxes, Trays, 
Suds Pans, Oil Drippers, &c. 

Engineering Pressings in all Metals. 


Pressings for Motor Stamped Seamless Steel} 
cCern, Wagons Se; Blevator Buckets 


Supalied |. 1000 Sizes. 


Merchants, Machinery Dealers, &c. 









Telegrams: 
“ SEAMLESS” 
LEEDS 














SOLt OT F. BRAIME & CO., Ltd., Hunslet, Leeds. 


MAKERS 
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Francis Turbines and 
Pelton Wheels. 


Oil Pressure Governors. 


4 We GUNTHER & SONS 


CENTRAL WORKS, OLDHAM. 
Established 1869. 



















eo. 
aod 


WANTED! ono FOR 















Head Office: 
calming pon Casti ng Ss, 
BIRMINGHAM. Columns, 
London Office : Stanchions, 
25, VicToRIA STREET, 
WESTMINSTER, S.W. 1. By Efe. 
a8 E. C. & J. KEAY, LTD., 
a8 DARLASTON. 860 























| 




















) TAME BEHIND THE PIN 
TAPER PINS, ACCURATELY 


MACHINED 
WRITE 


FRED" MOUNTFORD (BIRMINGHAM) LTD., 


FREMO WORKS, MOSELEY STREET, 
Dellvery ex Stock. BIRM INGHAM. Any Size. Any Taper. 






























s ~ WORK. 

: FACTORY 
»aHEATING 
+ and 

ri DUST 

t COLLECTING 
; PLANT, 





DALLOW, LAMBERT & CO., Ltd. 


63, Queen Victoria St., LONDON. King St.. LEICESTER. 







GEARS 


The added quality which Highfield Gears will impart 
to your machines will enable you to give greater value 
for money and thus secure more business. 


Highfleld Gears are accurately cut, well finished and 
durable. 


Let us quote to your specification. 910 


Quick deliveries. 


HIGHFIELD GEAR CUTTING CO., 
(Bent. E.), HIGHFIELDS, HUDDERSFIELD. 











H. T: Hi. 
Patent High Speed 


Cutting Off 


Machines 
For Joists, Angles, 
Channels or Plain 
Bars, at any Angle. 


The Saw runs between 
Roller Steadies, 


ensuring True Vertical 


Cut. : 
Capacity 10 inches by 5 inches. Price £56 


HUMPAGE THOMPSON & HARDY, 


High Class Machine Tool Makers, EB EtrsSs TOT. 














= 








Speciality 


GN })\ FACEDSBRIGHT NUTS 


LISTS ON APPLICATI ON 








BRIGHT DRAWN STEEL BARS. 1320 








HARTNESS 


Automatic Opening 


DIE HEADS 


assure accurate pitch and lead—long 
threads or short; are completely inter- 
changeable, positive opening, durably 
constructed andextremelyeconomical. 


Catalogue giving full par- 1486 
ticulars gladly sent on request. 


Jones & Lamson Machine Co., 


9 & 10, Water Lane, Queen Victoria Street, LONDON, E.C. 4 
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THE INCANDESCENT HEAT C., Ltd., 


Cornwall Road, Smethwick, Birmingham. _,,,: 
‘Phone: Smethwick 275 & 276. ‘Grams: “‘ Repeat,” Birmingham. 


Typical *‘ Incandescent” Black Sheet Annealing Furnace. 


SHEET ANNEALING. 


Reduced fuel consumption. 

Increased output. 

Uniform and maximum ductility in every sheet. 
Clear sheets. 

Less scaling of pots. 

Low Maintenance costs. 








UT 


UUUMUEUAUEOEUOAAOUOAUEGEUAOONOEDONUONDS GLLSE#%%5 my UULELLELOLALLL 


Ir: 


©” IL sone to eee from dripping taps 

containers runs up 
WE sy heavy bills by the end of the 
year. Apply the economy axe in the shape 
of these Valor specialities—the Valor Oil 
Filter and the Valor Oil Cabinet. 
They minimise the fire risk and eliminate 
pilfering, dirt and leakage. 









: 


RTT Iti 


YY 
ss 
ge 










t Use your oil over and over again by Admitted to be the only perfect i 
efficiently filtering it through the oi Storage System. The H 






AUUULDOADOOGDUGOOOROOOEGONNONOLOANDOORROAURODOOAU OND GUA GdGAObUAD 


VALOR VALOR 






is 
, Oil Filter. Oil Cabinet S 
Cleans dirty oil rapidly. keeps oil sweet and RS 
de in __ several sound. Made in 5 YY 





capacities. capacities-6-50 gallons. 











Both these articles save 
their initial cost in a 
very short time. 






Prices on epplicetion. 
Ask for List 6. 


Za 
THE VALOR CO, LTD, 


Aston Cross, Birmingham. 
London : 120, Victoria St., S.W.1. 













THIS 

R-HOP: 

BOILER ; 
larger heating s¥H 
higher- evapor 
ity ;than any 
41 Boiler of its 


is economical, easy fo clg 

rable, requires no brickwork, 

: bend without féar of fence ea 
pteam canbe raised fram Gap 
to full pressure. ut about S85 

ic without 1 injury. 


NCER- HO wow 


tre used all over the 
i lway Cranes and. Key 
1" EV obeys purposes. “Is, Rete 


: Fou = from . 
BY Seraraeti Lie 


EngineerS-and Boilermakers, 
















Wo rks £ 
: Hitchin, Hesls .-Bongehy 





















Dissolved Acefylene 
for Welding — 


-¥ "50/50" 


“ Fifty-fifty""— the popular Americanism 
that means a “square -deal” is also the gas 
basis of the best Oxy-Acetylene Welding work. 
Use 50% Acetylene and 50% Oxygen in the 
blowpipe and you have the ideal mixture for 
most welding purposes. There is one way, 
and one alone, by which the welder may be 
absolutely certain of obtaining this scien- 
tifically correct mixture—by the use of 
Dissolved Acetylene and the “Alda” Dis- 
solved Acetylene Welding Blowpipe. The 
*“* Alda’ Blowpipe increases speed of work, 
uses less oxygen, cuts costs and produces the 
best results—a weld that is as strong as the 
surrounding metal. 

Made in two sizes. 


The “ALDA” 
Dissolved Acetylene 
“oP Blowpipes. 


~—= -Laanatye LP 


106, Victoria Street; WESTMINSTER, en Oe 
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Eliz.scremic E*urnwacns 


For the manufacture of all kinds of Steel from the cheapest scrap and for the production 
pig iron _from ore, 








1Electro-Metals half.ton Furnace. mi 


Boving Engineering Works Ltd. 


HEAD orrice: 4, Broad Street Place, London, E.C. 2. 


*Phone: 2477 London Wall. 


worxs: Stoke-on-Trent. 


DAVID AULD & SONS, L? [2 


WHITEVALE FOUNDRY, 
GLASGOW. 


g _ AULD'S PATENT 


* QUITETITE” 
REDUCING VALVES 


ENSURE 


SIMPLICITY 
ACCURACY 
RELIABILITY 
DURABILITY 











TeLeGRAMs—Repucina GLasaow. 
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ALSO SPECIALISTS IN 


EQUILIBRIUM * EMERGENCY STOP VALVES| 


FULL BORE SAFETY VALVES, Ere. 


Pll 





“AULD’S” VALVES. 


PANES OVVIENE ss, 


Bright Drawn Steel 
Manufacturers 
with Output of 
3000 Tons Monthly. 


Rounds. Hexagons. 
3/l6in.—5in:  °312in, -2°757 in. a/f. 
Squares. 
3/4in.-2 in. 

All the above Sections 
manufactured in any 
quality, and to any 
Specification or Tests. 


1038 











THE BUTTERLEY C0., Ltd. 


D Hi RBY . ESTaBLisHeD 1719. 


Telephone—Nos. 75 and 76 RIPLEY. Telegrams—“ IRONWORKS, BUTTERLEY.” 


PIG IRON, BAR IRON, IRON CASTINGS 


Up to 2O Tons. 











Bridge and 
Structural 
Steelwork, 
Pit Trams, &e. 


High-class 
Machine Work of 
all descriptions, 


Special Acid- 
Resisting Metal 


FOR 


Chemical Plants. 











Large Retorts, 
Pans, Acid Eggs, 
&c., a Speciality, 





*~ LONDON OFFICE: 52, Queen Victoria Street. Telephone—2180, City. 























AND CASTINGS 


UP TO 20 TONE. 
ALSO ane 


IRON & STEEL BARS, 


ROLLS 





CH ILLED Rounds, Squares, Flats, Tees, 

AND Angles, Numerous Sections, 
BOLTS & NUTS, &c. 

GRAIN IRON FENCING & GATES, &c. 


wecmenemorener 
CATALOGUE FREE. 


Bav-iss, JONES & BAYLISS, LTB., WOLVERHAMPTON AND LONDON, E.C. 4, 


Official tests and thousands of eostinialala prove that 


“Flower Brand” Magnolia Metal 


Has lowest co-efficient of friction. Stands highest speeds and pressures. 




















THE MAGNOLIA ANTI-FRICTION METAL CO. OF GREAT BRITAIN LIMITED, 
49, Queen Victoria Street, London, E.C. a 
Telephone : City 6596. Telegrams: Magnolier, Cannon, London. 
(France): LA MAGNOLIA (A. G. Miller), 21, Rue de Petrograd, Paris. 





SKIN N ER DRILL PRESS VICE 
Truly “The Handy Tool.” 
Work can be firmly held in it, one operation completed, the vice turned upon its 
edge and a second operation completed without reclamping the work in the vice. 
Send for illustrated circular showing sizes, prices, etc. 


THE SKINNER CHUCK COMPANY _ « 


NEW BRITAIN, CONN. U.S.A. 
Established 1887. 


| | London Office: 139, Queen Victoria St., E.C. 4. 
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THE ECONOMETER 


a Portable and Highly Accurate 


CO: TESTER 


About the size and weight of | pint thermos flask. 


This appliance is an ENGINEER’S INSTRUMENT, 
it is ROBUST, SPEEDY IN USE 
and VERY ACCURATE. 


No Delicate Glassware to break. 
Dry <Absorbents only are _ used. vi 


KELVIN BOTTOMLEY & BAIRD, LTD. 


18, Cambridge Street, Glasgow: Aa. No. 113. 
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‘Lo COMOTIV 


Our organisation ts equipped 
to furnish every facility 
which long experience and 
abundant capital can provide 
for producing high - class 
work, and for conducting 
the business of manufactur- 
ing locomotives on the most 
economical basis to both 853 
purchaser and manufacturer. 







































-- 








Telegraphic Addresses: 














Sivad, London, England. 
Lococorp, Paris, France. 








Locomotive, New York City. 


Bamco, Sydney, Australia. 
Amloco, Johannesburg, South Africa. 
Thaine, Lourenco Marques, Port. East Africa. 

















t AMERICAN LOCOMOTIVE SALES CORPORATION 
ee NEW YORK CITY 


PARSONS =~ | 


ENGINES 


FOR DRIVING 


ELECTRIC WELDING PLANTS 


FULL POWER 
CLOSE GOVERNING 




















— — PETROL —_—_ 
















MM 





THE PARSONS MOTOR CO., LTD., 


9 TOWN QUAY WORKS, SOUTHAMPTON, ENGLAND. 


175 AMP. WELDING PLANT WITH 14 HP. PARSONS ENGINE. 1252 TEL.: “MOTORS.” CODES.: ABC, 5th EDITION, & BENTLEY'S. ‘PHONE.: 342 = 
SUINUUUUONHUON000000UUUE AUTPRPOPOROOULLUOOQOQQENOEONOQUONOUE TUUAUUGULAOGGAOTOOOEUAN Ut HUNLAAAUTEONOAOUNOOAAAUUENY HUOEEAVAAUAUAUAUAOPERAYGREOEONALAAED BOTOTENL ATEN Tune uucutuvegoetee tet ctenneneeae coi accrencnenncncuceeeeeereeeecoc acc 


BRADLEY = CRAVEN," 


. ee WAKEFIELD. 


PIONEERS OF STIFF PLASTIC 
BRICK MAKING MACHINERY. 


BRICKS PRODUCED BY OUR LATEST IMPROVED 
MACHINES ARE OF UNEQUALLED STRENGTH AND 
FINISH. READY FOR IMMEDIATE DELIVERY TO KILN, 


No. 1 “STIFF-PLASTIC” BRICK-MAKING MACHINE, 
- Output 1000/1200 per hour. 


We also bulld a larger Machine (No. 2 size) for 1800/2000 per hour. 06325 


HIGHEST OUTPUT HIGHEST QUALITY. 


EOUEDOUEUOCUUEUOUSUOOUOEOOEHOAUOUEAOCUAOUUEOULOOUDEOOUEEOERRORREREOROOEEOReoeneneRtneD peeneceetneerneneereeense ners: 


2 ae UU 
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NORTH BRITISH LOCOMOTIVE CO., Liv. 


HYDE PARK WORKS QUEEN'S PARK WORKS ATLAS WORKS 
(Late NEILSON, REID & CO.) (Late DuBs & Co.) (Late SHARP, STEWART & Co., Ltd.) 


ADMINISTRATIVE BUILDING, 110, FLEMINGTON STREET, SPRINGBURN, GLASGOW. 


Telegrams —“‘ LOCO., GLASGOW.” 
Tel. No.: Victoria 6858. LONDON OFFICE: 13, VICTORIA STREET, WESTMINSTER, S.W.1. Tele. Address; “‘ Hypar Sowest, London.” 





BUILDABaRS OF ALI EKINDS OF 1369 


LOCOMOTIVE ENGINES AND TENDERS SUITABLE FOR ANY GAUGE OF RAILWAY. 


Annual Capacity, 800 MAIN LINE LOCOMOTIVES. Output now exceeds 23,000 LOCOMOTIVES. Workshops equipment, 8000 MEN, 


—- - 








ti 





. TRADE MARK. 
ALSO ALSO 
el W id [ EA Li AGA ' ” ' — 


PROPELLER FANS PIPEWORK 











MINE FANS HOPPERS 

FORGE FANS IN CHUTES 

CUPOLA FANS a Gaee e af ELEVATORS 

FURNACE FANS OUR LATEST - IMPROVEMENT. DUST-REMOVING 

GAS FANS. 
STANDARD & OSWALD STOTT (Engineers), LTD., 0 tis 

a Evington Valley Road, 

ip eae Telegraphic Address : LEICESTER. Telephone Nos. : 


* BLowInG, MANCHESTER.’ Manchester. Glasgow. Newcastle-on-Tyne. 4761-2-3 LEICESTER. 
20 years’ experience is at your service for the asking. 























ceva 


HUDSWELL. CLARKE & CO., LTD. 


RAILWAY FOUNDRY, LEEDS. 


LOCOMOTIVES 


For Main or Branch Railways, Contractors, Ironworks, Collleries, &c. © Made to suit any Gauge of Railway. 











Established Telegraphic Address: 
1860. *“*LOCO, LEEDS.” 





1112 


PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 


SoLE MAHERS OF 


“RODGERS PULLEYS” 


(REGISTERED). 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 








C 
al 





a i 
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R. & W. HAWTHORN, LESLIE & CO., LTD. 
3 i |; LOCOMOTIVES 


Of every description for Home and Foreign Railways. 
TANK ENGINES AND COMBINED 
CRANES AND LOCOMOTIVES 


ALWAYS IN STOCK AND IN PROGRESS. 

























1369 














For Collieries, /ronworks, 
Contractors, &e. 1133 


Railway Depots, Branch Lines, 















Lesa hic Address : 
LocoMOTIVE, NEWCASTLE-ON-TYNE ESTABLISHED 1817, 


MARINE ENCINEERS AND SHIPBUILDERS. NEWCASTLE-ON-TYNE. 


YORKSHIRE ENGINE CoO., LTD. 


Builders of HEAD OFFICE—MEADOW HALL WORKS, SHEFFIELD, Eng. 
ALL CLASSES & WEIGHTS OF 


LOCOMOTIVES 


IRON & STEEL FORGINGS. 
COAL CUTTING MACHINES, 
HAULAGE ENGINES, 
SOLID & BUILT-UP CRANKSHAFTS 
IG LOCOMOTIVE CRANKS. 
WHEEL & AXLE SETS. 


Contractors to Admiralty, War Office, India Office, &. 
<= and Oolonial and Foreign Governments and Railways. 
Telegrams—ENGINE, SHEFFIELD 1187 
LONDON OFFICE— 
16. Caxton ie Wastentnabor, S.W. 



























































| THE HUNSLET ENGINE CO. Ltd. 





MAKERS OF 


LOCOMOTIVE ENGINES 


adapted to every variety of work and gange. 


DESIGNS & SPECIFICATIONS 
SUPPLIED OR WORKEO TO. 


Quotations and Specifications on application 
Telegraphic Address: “ ENGINE’’ LEEDS. <9 
Telephone: Nos. 20877 } (2 lines). 
































PECKETT &SONS,L™ 


BRISTOL. 


Telegrams * > Peckett, Bristol, 






SPECIALITY 


TANK LOCOMOTIVES 


Of all Descriptions and any Size or Gauge. 






Full Particulars on Application. 
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Francis Berry sons |" 
Sowerby Bridge, 


England. 
















Makers of 


. HEAVY 
= MACHINE 
Fy 7 TOOLS. 


uss ESTABLISHED 1832. 





The illustration represents our 1} in, Plate Shearing Machine. 
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JF NEWTON- | 
CHAMBERS. |= 


THORNCLIFFE N SHEFFIELD... 
' io “t 


FOR ALL PURPOSES 








ti 


OF ALL 





Qw7o < 
1£C > 1198 


FOR HIGH CLASS |}, 
MACHINE TOOLS 


Send your enquiries to 


Noble & Lund, Ltd., 


Felling-on-Tyne. 





Specialists in Planing Maehines. 

=" » Cold Sawing Machinery. 

a » High Speed Friction Saws. 

e ,, Lathes. 
Drilling and Boring Machines. 
Slotting and Shaping Machines. 





1288 
ILLUSTRATION OF 14in. SLOTTING MACHINE. ” ”? 
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"¢ CORNISH STEAM PUMP 


GENERAL PURPOSES. 


Large Stock for Prompt Deliwery. 


JOSEPH EVANS & SONS 


(WOLVERHAMPTON), LTp., 


CULWHLL WORES, 
WOLVERHAMPTON. ns 


Telegrams . - EVANS, WOLVERHAMPTON. 


| Ammonia & CO, Compression Systems 
Ammonia Absorption, Compressed Air 


FoR COLD STORAGE, ICE-MAKING, &c, 08 SHIPBOARD ann ASHORE 
641-3, SaLisBuRY HOUSE, THE HASLAM FOUNDRY & ENGINEERING CO., LIMITED, union rouxory, ..... 


LONDON WALL, INCORPORATED WITH DERBY. 
LONDON, E.C, 2. PONTIFEX & WOOD, LIMITED. Telegrame—ZERO DERBY. 


























a eer 
Pia. any 28, ” 4 
we he Ag RORY Ser ee rey 
Maas ue CaS BE 


























STEAM AND ELECTRIC 


EXCAVATORS. 


ON ROAD WHEELS, 
RAIL WHEELS OR 
CATERPILLARS. 


PROMPT DELIVERIES. 





SPECIALLY DESIGNED ROTARY 
TUNNEL CUTTING MACHINES. 





TUNNEL SHIELDS. la 


“D, WHITAKER” STANDARD No. 6 STEAM SHOVELS. 


SIR WILLIAM ARROL « C°- Ll?» GLASGOW 
(London Office: 59, Palace St., Victoria St., Westminster, S.W. 1.) 


New Zealand Agents: - - - - - = = = = Messrs. Cory-Wright & Salmon, Wellington, N.Z. 











Ju 
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p ——> ; NI Bsa Ae - : wy ee ——S JF 
THOMPSON BROTHERS (Bitston) LIMITED. 
B Seong and shapes for ee Oy 
il wag BRADLEY he BILSTON Starrs 
. Wereéd Underground Storage 




























SONS (Leeds) LTD. 


Crushing & Grinding Specialists, 
ARMLEY, LEEDS. 





WM. JOHNSON & 











CEMENT PLANTS. 
PLASTER OF PARIS PLANT, 
COAL BRIQUETTE PLANT. 

BRICK AND TILE MACHINERY. 
MINING MACHINERY, 
SPELTER WORKS PLANT. 
CRUSHING, GRINDING, SCREENING 
AND DRYING INSTALLATIONS. | 














6 


_“DRAGON” TUBE MILL. 20 sizes. 


DROP FORGINGS ||, 


FOR THE ENGINEERING TRADES MADE 


STEELS ‘0 ary analysis, special attention being paid to the heating and working of Carbon, 
Nickel, Nickel Chrome, Chromium, Chrome Vanadium and other Alloy Steels. 


HEAT TREATMENT carried out under the direct supervision of our laboratory to meet all 
Engineering Standards Committee, Air Board, Admiralty, War Office, and other 
Specifications and Tests. 


SaNwP TOUR BWNQUIRIAS TO- 














1 iy— 























26 


The Smethwick Stamping Company, Limited, — 


BRIDGE STREET, SMETHWICK. 


LOCKWOOD &CARLISLE,Ld. 


HBAGLI.E! FOUNDRY, SHEE ET IEIZ.D. 





























Improved Double-action Metallic Piston Packing Rings & Springs. 


CARLISLE'S PATENTS, eg SN 


an 


{ 
image Sut I rie 














SPECIAL FACILITIES FOR QUICK DESPATCH OF URGENT ORDERS. 
As Fitted in 8.8. ‘‘ BRITANNIC.” 





H.P. Rings and Sener specially designed for 
Improved Double-action Piston Valve Rings. High Steam Pressures. 








[923, 


—— 
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c “TUBES LIMITED a 


WELDLESS TUBES for BOILERS and STEAM PIPES 
LOCOMOTIVES & THE ENGINEERING & MOTOR TRADES. om 
Works: ASTON MANOR, BIRMINGHAM. Tole { Srrmes Nov oyr de Opa E (4 lies): 














ee ee ee ee ie 


DAOC EOCMM BELT & ROPE PULLEYS 
i) » 152) Bt Ae 4 @) 22) = 


























ESCHER WYSS & Co., sa. Zurich (Switzerland) | 
SX em, Locelly Steam Turbines 



































Turbopumps= - 


























[jo ~ <li | : : es A So —— e 
ST Water Turbines 
= < = TOKYO Office: 3, Uchisaiwaicho Itchome Kojimachi-Ku 
= a AGENTS FOR CANADA: fl 
LONDON Office: 20, Grosvenor Gardens, London, $.W. 4. terrcnsrmic Anonrss; ESWYSCO-SOWEST, LONDON. General Supply Co., Ottawa. srs 
= ny 




























T. BALMFORTH & C2: itp. 
LUTON. 





Telegrams: BALMFORTH, LUTON. 
Telephones: 67 and 68. 


London Office : 
36, KINGSWAY, W.C. 2. 


Telephone: HOLBORN 4772. 


FINEST 
POSSIBLE QUALITY 


ELECTRICALLY SMELTED. 











DUCTILE. HIGH TENSILE. 


IDEAL MACHINING QUALITIES. 


PROMPT DELIVERY. 
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save more than they | (a 
SUPERH EATERS 223 
months. . 
Write for fall Particulars. 143 Ner7a , 
MARINE AND LOCOMOTIVE SUPERKEATERS LTD. 105, #TRAND, Lowpon, w.c.2. " (BRS 
Marine _— we STATIONARY J || 
AIR COMPRESSORS. b 
Capacities from 1 c. ft. to 300 c. ft. free air per minute, = 





BELT, STEAM, ELECTRIC and OIL DRIVE. 
VACUUM PUMPS. 


DIVING _APPARATUS 
OXYGEN BREATHING APPARATUS f2.Y22* «i 
FIRST-CLASS SMOKE HELMETS. MEDICAL OXYGEN APPARATUS. 


AWARDS. SIEBE, GORMAN & CO., Ltd., 
Tanners & Curriers. “Neptune” Works and 187, Westminster Bridge Road, LONDON, S.E. 


ened IMMEDIATH DELIVERY. 905 
PRICE LISTS AND TERMS ON APPLICATION. 











































Telegrams : ‘‘ SIBBE, Lame, Lowpon.” Cables: ‘‘SIEBE, Lonpon.” Telephone No. : HOP 3401 (2 lines), 


HO LM AN AIR COMPRESSORS. 
HOLMAN BROS., LTD., .cA¥202Nt, 20, 























































TELEGRAMS : 
NOTTINGHAM. BRIDGES, 
TELEPTIONS » ROOFS & STEEL 
CARLTON 84NOTTS. ff are eae : 
GEO. SANDS 5 SONS, TD., COLWICK, NOTTS. ua 

















| NEWTON, BEAN & MITCHELL, 


Engine Builders and Millwrights, 


DUDLEY HILL, BRADFORD. 
Telegrams: ‘‘ ADROIT, DUDLEY HILL.” 
*Phone : 125, DUDLEY HILL (2 lines). 


AL 
i 
5 





CLERI 








































STANDARDISED MANUFACTURES. 
UNIFLOW, TANDEM, CROSS COMPOUND and 
VERTICAL ENGINES. 

All with our Improved Piston Drop Valves. 
CONDENSING PLANT. 
TRANSMISSION MACHINERY 

Of all kinds. 862 


ENGINES INDICATED AND DETAILED. 
REPORTS PREPARED. 



































‘We invite enquiries and correspondence, which shall have 
our best attention at all times. 




















HEAD OFFICES :—41, Oswald Street, Glasgow. Broad Street Chambers, i. 
LONDON OFFICE: —Winchester House, Old Broad Street, E.C. 


Makes: WROUGHT IRON and STEEL TUBES 


MAIN STEAM PIPE INSTALLATIONS. LIGHT TUBES with STEWARTS’ INSERTEO JOINT. COILS OF EVERY DESCRIPTION. OIL LINE PIPES. 
ASHFORDS PATENT TUBE WELL STRAINERS. STEEL CASTINGS. SIEMENS-MARTIN STEEL PLATES, ZINC SHEETS, ZINC BOILER PLATES. 















ENGINEERING. 


(SUPPLEMENT page xXxIx] 


89 





Ph. 29, 1923. | 








(THE MOTE ERWELL BRIDGE, CO. 


 elegraphic Addreee—* BRIDGE.’, National Telephene Ne. 46. 


PATTERNS. 





AUTOMOBILE, ELECTRICAL and 
GENERAL ENGINEERS’ PATTERNS. 
LOWEST PRICES AND PROMPT DELIVERY 


J. HAMMOND, 1255 
SUMMER ROAD, 
MOLESEY, SURREY. 





*"Phone— 
Esher 341. 





DOCK GATES, 


AND SIMILAR 


# STRUCTURAL WORK. 
A SPECIALITY. 


BRIDGES, ROOFS, 
PIERS, TANKS, oS 
HYDRAULIC PRESSED FLOORING 


PICKERING 
TYPE. 


Rad 


IMMEDIATE 





' FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders & Boiler Makers’ Machine Tools. 


DELIVERY. 


7 


& SONS, Lt., 
STOCKPORT, 








. PATENT BEVELLING MACHINES ron swrs’ Frames. 


FORGE ORANES, Hand and Steam. 
Sugar Cane Milis. Water Wheels, &e. 


DAVIS & PRIMROSE, 


BANGOR WORKS, Limited. 
BLerrTes, BDoOmMBvRe =. 


HENDERSON & GLASS, 
LIVERPOOL. 


Extensive Stocks of every description and Section of 


MALLRABLE IRON AND STEEL 


all sizes of Round, Square, and Flat Bars, Rolled 
om 3in. to 20in. deep; Tees, Angles, &c., &c. 


GREAT VARIETY OF HEAVY-SIZED 


PLAIN AND CHEQUERED PLATES 
Boiler and Tank Plates, &c., in Iron and Siemens Steel. 


Quotations and Sections on application. 
Shipment Orders promptly executed. Correspondence Solicited. 


F. T. MYERSON, 














Includi 
Girders 
9788 














ESTABLISHED 
1853, 


STOCK BOILERS. 


MOST MODERN “ DISH-END” TYPE.% 


WITH CORRUGATED SECTIONS. 


W.P. 
80’ 0” x 9 3’ x 160 Ibs. 
30’ 0” x9’ 3” x 120 Ibs. 
30 0” x 8’ 6” x 160 lbs, 
80’ 0” x 8’ 6” x 120 Ibs. 
80’ 0” x 8’ 3” x 100 Ibs, 
28 0” x7’ 6” x 120 Ibs. 
28/ 0 x7’ 6” x 160 Ibs, 
24/ 0” x7’ 3x 120 Ibs, 


Shop No. 
5752,3 & 5928/9 
6020 & 6027 
6127.8 
6018 & 6026 
5678/81 
5791 
5798 9 
56623, 5589/90, 

5768 
One 18’ 0” x 5’ 6’ x120 Ibs. 6182 
One 16’ 0" x4’ 6x 80lbs. 6168 
All the above Boilers are built from 
‘*Siemens Martin” Acid Steel, 


Repairs to all types of Boilers 
by first-class men. 9406 
(Wolver- 


JohA THOMPSON nomccen), Led, 
Ettingshall, WOLVERHAMPTON, Eng. 


Four 
Two 
Two 
Two 
Four 
One 
Two 
Five 








215, ST. JOHN STREET, LONDON, €E.C. 1. 








IRON -WORK 


FOR HEATING, VENTILATING, GAS AND ELECTRICAL REQUIRE- 
MENTS, TO ARCHITECTS’ AND ENGINEERS’ SPECIFICATIONS. 


EVERY DESCRIPTION OF 





























CRANKSHAFTS and Forgings of 
every description up to 12° Tons 
weight. 
Machining and Finishing 
Standard Limits. 
Steel Drop Forgings 
112 Ibs. each. 
Rollers of Steel Bars, Rods and 
Sheets and Special .Sections. 


Telegrams: ‘“‘ Forge, Rotherham.’ 
Telephone : Rotherham 641. 


ROTHERHAM 


FORGE & ROLLING MILLS COMPANY, 
LIMITED, ROTHERHAM, voxks. 


to 








up to 























LEEDS, ENGLAND 


LONDON 
OFFICE, 


Y 





LARGE STOCK READY | 
N FOR IMMEDIATE DELIVERY Y 
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Bee Stustented advertisement 
page 45, June 1. 1498 


CRANES 


Samuel Butler & Co., Ltd., 
Stanningley- 

















For} illustrated_advertisement' see next week's 
issue. 1533 








NEUTRALISING AND SELF-DRYING 
SULPHATE OF AMMONIA 


The LABOUR SAVED in handling REDUCES total 
COST of neutralised and dried salt to BELOW THAT 
OF ACID SALT. 870 








HOOPER & WEYMAN, 


PILCRIM HOUSE, NEWCASTLE-ON-TYNE. 








K.« W. RADIALS ror ALL DUTIES. 


Our 37 in. Elevating Table, type—Radial Drilling, 


.* | GIBBET STREET, 


Boring, Tapping and Studding Machine. 





Made belt or motor driven as you require. 





Holes up to 2in. from the solid. 
Tapping to 1} in. whit. — one 
tap. Boring to 8 in. diam. 


“ The little Radial with the big range.” 
Get a “K. & W,” 


KITCHEN & WADE, | “Phone: 1673 Hates. 








Code; 
1087 


some 
International. 


- HALIFAX. 














London Copper 





CASTINGS In BRASS 
BRONZE .GUMMETAL, 
COPPER, ALUMINIUM 

EACID RESISTING METALS 


MAKERS AND + ¢ 
REPAIRERS oF « . 





~opichaivlell 

DIST 

MALTSTERS Chemica 
MANUFACTURERS & 
CONFE Resp 
PLANT. 


HEAD OFFICE 
& Works. 





























H.eT. DANKS (NETHERTON) 


MAKERS OF LANCASHIRE & CORNISH BOILERS, 
STEEL CHIMNEYS AND TANKS. 


Specialists in Building of Chimoeys, Boiler & 
Economiser Settings and Boilerhouses. 
NETHERTON, DUDLEY. 














SEND for CATALOGUE 
No. 90. IT WILL BE OF 
INTEREST TO YOU. 

— THE — 


DRUM ENGINEERING C0., 


L2D., 
88, HUMBOLOT sT., 
BRADFORD. 














fu PANSION FECES 


Blundell’ 


& Brass Works (is109)1 
T. Albert Crompton e-C*T2. 


Engineers ,Coppersmiths & Brass Founders. 
Marine & General Repairers. 
COPPER WORK in EVERY BRANCH. 


WEST. INDIA DOCK R® LIMEHOUSE.LO LONDON, E.14, 
City office 86 Lead paar 29 









THE MAKING &-+ 
REPAIRING OF « 
COPPER REVOLYING 
PANS, COPPER + 
TUT PANS & + 
HOT WATER + 

SACKETTED PANS 
& JAM FILLING + 
MACHINES «© «+ 


incorporat: 


Phone 











A SPECIALITY. + 


SS 
~ 4 


\ 











4 
JOHN GRIEVE & CO. 


MOTHERWELL, 
SCOTLAND. 


_ HARBOUR CRANES 


ALL TYPES. 



























THE SCLERUSCOPE., 


by the Governments and best Firms. 





For Hardness Testing 


in shop and laboratory use the 


Standard Scleroscope 


Universally adopted ; direct reading ; 
inexpensive, and the only instrument 
that agrees with others of its kind in 
all parts of the World, thus solving 
problems of ordering materials to 
i] specification. 


Heat Indication 


by >ptical means is fast becoming the correct thing. The PYROSCOPE 
has solved the problem. Perfect constancy, inexpensive, no electricity 
used, Built tostand rough usage and uponcommon-senselines. Used 


SHORE INSTRUMENT & MFG. CO., 


Van Wyck Avenue and Carll Street, Jamaica, N.Y. 
Agents for England :—COATS MACHINE TOOL CO, Ltp., Le 
14, Palmer St., Westminster, London, S W Glasgow & Newcastle-on-Tyne HE 





Heated obsects as seen 


BOOKLET FREE. sinndt Paliese 





1093 











=| | 


>YROSCOPE. 





PATENT PLANING, SHAPING aaa 
& SLOTTING MACHINES. [RAIA 
ps Bh BROTHERS. 
SHAFTING, SURFACING & HEUIvIng sms 
WHEEL LATHES. ” hnstor 


See illustrated advertisement 
May 4. 


THE VACUUM BRAKE oD, Ltd, 


3, 5 & 7, Old Queen Street, 
LONDON, S.W.} 


Telephone: Victoria 3269. 
Thee: SoLurTIo“, Lonpon. 
nd A 1 Codes used. 


For Large Advt. see page 61, June 22. 


NAMEPLATES 


Scales, Dis. Instruction Plates; somber and 
Name Plates for Streets, etc 


Tue STIMUR MFC. Go. Macdowallst, 


PAISLEY. 






fs we 












1128 








1| JOHN SPENCER, L° 


1373 WEDNESBURY. 


IRON & STHAL 


TUBES 


POLES, STEAM MAINS, TUBULAR PILES, &, 


{T 1S WORTH YOUR WHILE TO BUY DIRECT 


Reliance Anti-corrosive Lubricants \~ A me ran and 
Mosor-cors, mnainn, Caneee 





Azle Oils, Gas Engine an s, Ice Machine 
Oils, Double — Oil ol Ferd "Soluble Ole 
Screwing lidified Oils, Asteal 


CATING OW pag 


RELIANCE LUBRI 
19 & 20, Water Lane, Great Tower Street, Lon ions BS 
(Agents Wanted.) 





AUTOMATIC REGULATORS 


1876 


acy 


See next week for displayed Advt. 
BRITISH ARCA REGULATORS LTD. 
WINDSOR HOUSE, VICTORIA STREET, S.W.I. 












ILLUSTRATED 
ADVERTISEMENT 
ISSUE OF JUNES8. 


“Asquith” Drills Pay. 


Ask the User! 
as Deliveries on many sizes. 


Radials 5 ft. to 12 ft.; Verticals up 
to 5 ft. aa ee 


Wm. . ASQUITH (1920), Ld., See 
Park Works, Halifax. ”’ || 4dvt. June a de 


CLIFTON ¢ BAIRD, L> 
Metal Sawing Machine Specialists, 


EMPRESS WORKS, 1859 
JOHNSTONE, SCOTLAND. 


Consolidated Brake 
GEngineey img Companyl 
CAXTON HOUSE, WESTMINSTER, 8.W.1. 


Phones: Vic. 2900-1. ‘Grams: Peters, Parl. Lond 
Code: A.B.C. 6th Edition, 5 letter. 


THE STEEL PIPE CO. 


“KI RKCALDY, N. B. 


See our large Advertisement on alternate weeks. 


HAMWORTHY 


OIL ENGINES, 
PUMPS and AIR COMPRESSORS. 


THE HAMWORTHY ENGINEERING CO., LTD, 
76, VICTORIA STREET, LONDON. 612 
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The Original & Genuine 


HAMMERED 
CAST IRON 
PISTON RINGS P 





(By the Davy-Robertson 
Process.) 
In cur special quality 
viston rimg_ iron, 
giving 14 to 16 tons 
tensile per sq. ih. 
All sizes up to 72” dia. 





Our Hammered Piston Rings are well 
and favourably known all over the world 
for their efficiency and long wearin 
qualities. They keep the cylinders roun 
and maintain a perfect joint 
until worn out, The pres- 
sure on the cylinder wall 
always remains constant. 


The Standard 
Piston Ring & 
Engineering 
Co., Ltd., 


Premier Works, Don Road, 
) SHEFFIELD. 


Quick Delivery. Absolutely Reliable. Low Prices. ’Phone—No. 2149. ’Grams—‘ Ocean, Sheffield,” 










































ORS. 











of belting. 






OR the economical transmission of power HENDRYS'’ 
Belting possesses a marked superiority over the old type 


Because of its ingenious construction, there isa steady 
even drive with freedom from slipping or vibration. Itisa 
strong flexible endless belt endowed with the qualities of 
long life and strenuous service 

Sole Patentees and Makers: 

JAMES HENDRY, Ltd., 


Laminated Leather Works, 


BRIDGETON GLASGOW. 
|, WRITE FOR INTERESTING BELTING BOOKLET. | 























“WOODITE,’ 


witeteet GAUGE GLASS RINGS & STEAM PACKINGS 


For Valves, Joint Rings, Pump Cups, 
Ram Rings, Packing Rings and Sheeting 


in all Sizes and Sections. 
Contractors to H.M. Government, Admiralty, War Office, Post Office, India Offiee, and the 
Colonial and Foreign Governments. 





The Best Material for ali High Pressure 
Steam or Electrical Installations. 


Priog List AND FULL PARTIOULARS ON APPLIOATION TO— 


WOODITE COMPANY, 


Mitcham Common, Surrey, Eng. 


Tel. Address: ‘“‘Woodite, Mitcham.” Telephone No.: Mitcham, 15038. 


LIDGERWOOD 


DRAGLINE EXCAVATORS. 
MINE HOISTS. 





5789 












; HOISTS. ; 
-< GRABS. alt 
Be: WINCHES. ee 





PILE DRIVERS. “ 
CABLEWAYS & DERRICKS. 


LIDGERWOOD.. 


FRIARS HOUSE, NEW BROAD STREET, LONDON, E.C. 2. 


THE ENGINEER'S GREAT LABOUR SAVER. 
WiILSOon's 
PATENT 
NIBBLING 
MACHINE 


Indispensable for the making 
of Cast Steel Gauges 


WILL QUICKLY CUT TO ANY DESIGN ,,,, 
ALL KINDS OF SHEET METAL. 






























Write fo: prices and sample of. work. ea 


J.B. STOWE 8:°0:; Lis. 15s, ridhecy Pores Asad. B44 











SUBMERSIBLE MOTORS L” 
SOUTHALL 12. SOUTHALL, Middx.  syoyigse SOUTHALL 
A.C. & D.C. MOTORS DYNAMOS 
ALTERNATORS & MOTOR GENERATORS 


PRICES GREATLY REDUCED. 





Bnclesed Ventilated Ball Bearing Dynamo. 


SPECIALITY— 
SUBMERSIBLE 
ELECTRIC 
MOTORS 
FOR 
PUMPING 


AND 1527 


WET POSITIONS. 





THEY WORK 
IN WATER. 




















PLAYER'S 


Patent Pneumatie 


POWER HAMMERS 


For Forging, Planishing. Rivetting, 
Sheet Metal and Panel Beating, 
Swaging, Drawing Down, and for 
ali Purposes. 


SEE LISTS GF/Of, AP/O6, PH/06, 





WA. 2 J. PLAYTBUR, 
Smithfield Works, SHERLOCK STREET, 


FORGING HAMMER BIRMINGHAM. 9683 


List GF/O6. Telegrame—MBETHOD, BHAM. Telephone—MIDLAND 1403 
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MEASUREMENT 
C O A i or hier granular materials, 


IN BULK. 


the LEA Patent Cubi-Meter 


This machine, our latest development in Coal Meter practice, is specially 
suitable for measuring the total coal delivered to a Boiler House. 
MEASUREMENT CONTINUOUS. 

Capacity from 10 tons to 100 tons per hour. 
ACCURACY GUARANTEED. 


The LE RECORDER Co. Ltd. 


28, DEANSGATE, MANCHESTER. ss 








Sal 


Sac 




















ARE YOU INTERESTED 


IN HEAVY ROAD TRANSPORT ? 


IF SO, IT WILL PAY YOU TO INVESTIGATE THE 
» [WESTINGHOUSE] @ 


‘(AUTOMOBILE PRESSURE BRAKE 


FOR APPLICATION TO SIX-WHEELERS, TANK 
WAGONS, LORRIES AND TRAILERS, ETC. 














Anglo-American Co.’s Tank Wagon fitted with the brake. 


EASILY FITTED TO ANY LORRY OR MOTOR CAR WITH 
LITTLE OR NO ALTERATION TO EXISTING GEAR. 


Manufactured in England by :— 1194 


The Westinghouse Brake & Saxby Signal Co., Ltd., 
86, YORK ROAD, KING’S CROSS, LONDON, N.1. 
































ICES FOR 
LOWEST PR ASS CAS 


PEACHINE T00i8. & 
ISON L oD OR PATTERNS, 


BUGRETE Slots cn nA RON ROK. 8. DERBY 


THE LEEDS ENGINEERING & HYDRAULIC C0, C0., 


LIMITED, 
RODLEY sear LEEDS. . 


Manufacturere of 


HYDRAULIC MACHINERY, 
PUMPING PLANT, ETC. 


REGISTERED 











Pelegrams : “‘ PUMPS, RODLEY.” Telephone : 160 STANNINGLEY. 
Code: A BO, Sth Edition. MAROONI INTHRNATIONAL. 944 

















ea a nen enn 


ESTABLISHED 1876. 


ROSS & DUNCAN 


WHITEFIELD WORKS 
GLASGOW 

















BUILDERS OF 


MARINE ENGINES AND 
BOILERS 


from 50 1.H.P. to 1500 1.HP. 


AAW RR 


for Home and Export. 


ADMIRALTY CONTRACTORS. 


Telegrams: Codes: 
“ WHITEFIELD, GLASGOW.” Al and A B C (5th Edition). 
_ Telephone: GOVAN 304 and 305. Bentley's Phrase Code. 


Sem MARR 
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RED 


ARR 





makers of AUTOCLAVE PRESSES 


for Solid and Pneumatic Tyres. 


-FISHER, HUMPHRIES & Co., Lto. 


Fn pi resins _ Atlas Works, PERSHORE. 


Telegrams: Fisher, Pershore, 
9888 


S| 


Codes: ABC (5th Edition) & Lieber’s. 

















MLE 








2 


ee 


















. A 
. © € 2. | “BARNARD” 
a Oe. i] SINGLE 
CHAIN 
GRAB 
OPERATING 
_ FROM A 
BUTTERS” 
5 TON 
DERRICK 


CRANE 
DISCHARGING 
COAL, 
SAND AND 
BALLAST. 














SOLE MANUFACTURERS :— 


Wm." GOODACRE & SONS, Ltd., 


ENGINEERS, 
VICTORIA; DOCKS, LONDON, E- 


Have a Large Range of 
Sizes and Types of 


GRABS 


Always in Progress 
for Early Delivery. 
1384 
WE MANUFACTURE ALL SIZES 
AND TYPES OF GRABS TO SUIT 












ANY MAKE OF HOISTING GEAR. 





{DESIGNS REVISED THROUGHOUT 
ENQUIRIES SORIG@ITED. i 


“yp, YET. KG / pS GY / 
ss =e ss 
7 (Gh  ) ————— 


 asios varauiia Luton, 


1350 


> 





PATERSON WATER SOFTENER. 


BOILER FEED ECONOMY. 


URE WATER for boiler feed is essential for economi- 


cal and efficient steam raising. It prevents all scaling 








and priming troubles, reduces coal consumption, and 
prolongs the life of the boiler. 
Paterson Water Softeners - 
Paterson Oil Eliminators 
PATERSON ENGINEERING CO., LTD., 


HONUAUUUURORAOSSEGEGOUNGUOGQODUEREONUDUEUEASUDENIVEVICIVOUNUGNNNUAUODONENQUOEOUDEOEGUUEOGGNUGUOGEDOUDEDEUGONENOUNUQCGEGENGQDEOUCIOONUOUAOUNUASON0UOUONGURLOUADOQOLOEUOUQQUCOLOOQUSOSUUQUOEOULEDOUOUEROEE 


21, WINDSOR HOUSE, KINGSWAY, WC. 2 


= 












(SUPPLEMENT page XLIV] ENGINEERING. [JUNE 29, 1923 








FFICES : 


Paes COPPER x Le 


"MANCHESTER. 











GLOBE WORKS Feces aged ct teed baal 
OF ALL DESCRIPTION 


D SEND FOR CATALOGUE, OIL MILL | 
W. B. BROWN any, (BANKHALL), l “an MACHINER 


Rivetters, Flangers, Pre 
Cranes, Railway Carriage ¢ od 


Crown Point Foundry, LEEDS. 


Contractors to the ~ 











=F ED: 2.BENNIS &CO. ‘LTD 


ee CEMENT O} 20 ; 














The Best on the Market for a “eo Inaterials such “ main’ a Gravel, Silica, Magnesite, 
; also Limestone, 


es Da aa for OONCRE TE and acelin SAND. 
4668 CITY. THE PATENT LIGHTNING CRUSHER CO., Ltd, ‘*3N80" 20°" 





1114} 





aioe ra 








THE BRITISH SPECIALISTS. (ONADMIRALTY WAR DEPT. ANDCOLONIAL LISTS.) 


HYDRAULIC LEATHERS 


LEATHERS COMPANY LIMITED ALTRINCHAM. 


z We are the Largest = 
Ode : Buyers of Non-terrous 


Gf We SCRAP METAL 


and «ve alu 
SCRAP BRASS, GUN ME TAL, a = 
TURNINGS & BORINGS src. etc. =! 








elephone: #IOR 45: 


a a : ae ao sytitt 
Wien MAREE yw 





HYDRAULIG 


MUSGRAVE BROS., 


1321 Home anp ForEien GOVERNMENT 


| 
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MELDRUM rorcroce™ sre /uaceantane ewcinccame co. [ROW CASTINGS | ot Pewee Taansmission. 


MECHANICAL STOKERS. LTD, ave 


for deriving th test 
sent eee eee fax borane Baek: Cake: Netherlee Road, Cathcart. for General Engineering use 


ndustrial Refuse as Sawdust, up to 7 tons. 


ieee ape et ecesress 1 DYNAMOS& MOTORS. | iso chited costings tor Granite 


1013 TIMPERLEY, MANCHESTER. §! See our Advert. in issues of June 15th & July 13th. and Limestone Breaking. "9 


CHEETHAM & HILL, LTD.) cosas xanr, 14, n1scuure,mastand 


—_ edema: City Ros nent sat & Pamphlet “xope Driving,” Free. 























Telegrams: Gladstone, Lid., Stockton-on-Tees. Telephone No. 81. 


Rivet Manufacturers, 
Giadsta, ue, oer Rivet Works, All Types of CRANES and LIFTS 


On Admiralty List. Enquiries Solicited. STOCKTON-ON-TEES. ELECTRIC, STEAM anD HAND POWER. 


Also PULLEY BLOCKS, JACKS, CRAB WINCHES, JIM CROWS, &e. 


MOTOR STARTERS AND SWITCHGEAR. 
Large Stocks. 


wen. GEIPEL & Co., St. Thomas St. S$.E. 1. 


JOHN OAKEYéSONS,E. 


GENUINE EMERY, EMERY WHEELS 1 
EMERY CLOTH, For all Purposes. 
Wellington Mil, GLASS & FLINT PAPERS, 


WESTMINSTER BRIDGE ROAD, 









































12-Ton 3-Motor Electric Overhead Traveller. 


HARLES WILLETTS 


SCREW PULLEY BLOCKS. 


G'S Sole Maker of PATENT “ECLIPSE” 


LONDON, S.E.14. BLACK LEAD, &c. Colonial Works, Cradley Heath, Staff. 
es ane MARINE MACHINERY. 














WORM 
DRIVE. 


The Wallwork high 
efficlency Worm 
Drive transmits 
power from an 
electrie motor at 
different rates of 
speed without the 
use of belts, chains, 

ropes, etc., with 
| remarkable  effici- 


| ond te time | HENRY WALLWORK & CO. Lro. MANCHESTER. 
space, 
Lg GIP IRGC EEA IE EIN OS GR ES CO EM 


COLD PRESSING ¢ SPINNING ix ALL METALS. 


SHOP PANS, STORAGE BINS & LOCKERS. 
WELDING & SHEET METAL WORK. 


Write for List No. 922. 1197 


JONES BROS. wriron, LTD., Nelson Street, ia 
oe son voiree W. SISSON & CO., LT 5 te tan se 3a 


Bg SLLSEND-ON-TYNE (Head Once). Builders of RECIPROCATING and 
Nia TURBINE ENGINES and 


Tel.: “News, Sunderland.” BOILERS of all 


LONDON OFFICE: 22, Billiter Street, E.C. 
Tel. : “ Nemerio, Fen, London.” 


IVERPOOL OFFICE: 
529, Tower Building, Water St 


ta "ume os . Manufacturers 
: of the ‘‘NORTH EASTERN ”’ 
SMOKE TUBE SUPERHEATER 
for Marine Boilers, and 


“NORTH EASTERN WERKSPOOR”’ MARINE OIL ENGINE. 
_ Engines, Boilers, &c., Constructed for Export, and Fitting Out Supervised. 
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Ré- White 2 Sons, oe Ie Np,, 4. Turbine Furnae 
™ RAILS, “2 |( JOHN RUSSELL & CO. LD.}i| “sitions, 0 
POINTS AND CROSSINGS. LAPWELDED AND .SOLID - DRAWN 

AERIAL ROPEWAYS. ——naeses=_. = of : 


MAXWELL & FAGE ITUDE OM Wows 27770 


CONSTRUCTIONAL ENCINEERS & CONTRACTORS 
Sen Taree ote Tike FOR LOCOMOTIVE £)D_OTHER BOILERS | MACHINERY 
Bulldings designed for use at home & abroad. GENER AL BNGINHERING PURPOSES 


Ses Mustrated gears. onan Soa went ADMIRALTY LIST OF CONTRACTORS. BERTRAMS IMITE : 


Tele. : No. 1817 Royal. Telegrams : “ Galvanizer,” Liverpool 
EDINSUARGE 


Permacsy (KELVIN ENGINES —(]|Stuioese’ 


"pgrmac’JoINTs DO NOT BLIST STANDARD ARRANGEMENTS - | | THE CONSTRUCTIONAL ENG. CO. Lt ' 


THOMAS & | BISHOP L7® nn ge: Sy oath | , ia. CHARLES HENRY STREET, BIRMINGHAM. 
37, TABERNACLE S RADIATOR COOLING. co 4 =a! : See half page advert., Aug, 19, 1921. ie 


ENTWISLE « CASS, D- For AIR COMPRESSORS. see ||| J. TOMEY & SONS LTD. 


ie ee DYNAMOS, PUMPS, HOISTS || ~ ee ee 
Fie gk power walt of absokte yy, | a 


to 10 TONS 5 
BLEAOHING Vestas & PRINTING dependability. 102) mi 4 Rly ail ASTON, 


BIRMINGHAM. _« 
























































FERGUSON BROS. (cus cow) Ld, Complete Manufacturers— = ie phy be ae 

THE BERGIUS LAUNCH ¢ » m | 

ec eT ete ung || AMD EINE 00 ., OR A.BEEBEE, 

254, DOBBIE’S LOAN; i 

See Last and og Padme page sRemenees CA LA Ss | oO W. ae Studs, Bolts, Nuts, de. | 

Saeaee WEDNESBURY, ™” 

<a 
| 





























nae some ems 


TURNED TAPER PINS. * "” Dil MICHELL BEARINGS, LD. 


LION ENGINEERING Co., Lto. XNGINEEES and MANUFACTURED 67 
GRANVILLE STREET—BIRMINGHAM. POSITIVE matt tent @ hecot bein 


Felgen: $01 Telephone: London Office : 
Liomengco, B'ham. I idland, =... i OCK W ASHERS 3, Central Buildings, Westminsten, 


See large Advertisement, page 64, June 8, 


PURE WATER eS my PREVENT VIBRATION. ALILSA SHIPBUILDING IPBUILDING 60, 


for all purposes. a aie The one and only perfect locking device grt 
pe nora mil ZZ Hs fag ea Shipbuilders, Engincersji) 
The BUHRING'S Patent WATEK PURIFYING (o., \ veil ; Avoid Imitations by specifying 6 KOLOK.” and Repairers, ; A : 


146a, Queen Victoria Street, E.C. 4. TROON and AYR. | 
Made and Sold in 12 Months—1§8,000, 000 Bee Displayed Advertisement last week sud next LJ 


PATENT ROVALLESS PUMPS : | 
Ny ae onan Su POSITIVE LOCK WASHER CO, ne sworona: 
POSITIVE ACTION 118-122, James Watt Street, GLASGOW. ac TROND 3 
rR COULSON | 


BEARINGS RING OILING TYPE 
iV, Write for List C. 
4, Tue NoVat Encineerine Co.Lro, LT Di : 


= | HIGGINBOTTOM s MANNOCK, L.lao ROBERT STEPHENSON & C0, 


= ima BUILDERS, DARLINCTON. Ne 
don Office :—17, Victoria St., Westminster.” 


Crown iron Works, West Gorton, MANCHESTER. oe : 
46 THERMOSTATS Telegrams |—OROWN, GORTONBROOK. LOCOMOTIVES wane riot 



























































Nat. Tel.—2700 Darlington ; 650 Victori he 
Codes—A B C 5th Edition, Engi! neering Stan ndards, RS 
3 Engin Telegraph, ee 

See our illustrated fAdvt. last and next week, UM 





-— for — 


Controlling 


CALORIFIERS, a fee | REFRIGERATING 
c MACHINERY 


OR HOT WATER a 
TANKS. COLD STORAGE & ICE MAKING PLA™ 
H. J. WEST & CO., Ltd. 











‘ ‘s — <000,000 a 
; WATER TUBE BOILERS and | 
Electric | = MECHANICAL STOKERS. 


CRANES & CAPSTANS , - seni reg d 


AND 


DYNAMOS & MOTORS || - | W. G. BAGNALL, 


For all purposes. STAEEORD. gS 
BUILDERS OF COCOMOTIV fES 
erasing Aentene, Electric Cranes, Hoists, Capstans, Winches, Traversers, wie wes an Bn 
Transporters, Hauling Machinery and Hand Cranes, 


Telegrams: Royces Manchester, 1399 
Telephones : 690, 691, 692 Trafford Park. Hand and Power Runways, Pulley Blocks. 





















































